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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 
This application claims the benefit of the filing date of U.S. provisional patent 
application serial number 60/212,359, attorney docket number 25791.38, filed on 

5 June 1 9, 2000, the disclosure of which is incorporated herein by reference, 

This application is a continuation-in-part of the following co-pending patent 
applications: (1) U.S. utility patent application serial no. 09/454,139, attorney docket 
no. 25791.3.02, filed on 12/3/1999, which claimed the benefit of the filing date of 
U.S. provisional patent application no. 60/111,293, attorney docket no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. utility patent application serial no. 09/510,913, attorney 
docket no. 25791.7.02, filed on 2/23/2000, which claimed the benefit of the filing 
date of U.S. provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. 
. utility patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, which claimed the benefit of the filing date of U.S. provisional 

15 application no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utility patent 
application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 
11/15/1999, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/108,558, attorney docket no. 25791.9, filed on 11/16.1998; (5) 
, U.S. provisional patent application no. 60/183,546, filed on 2/18/2000; (6) U.S. utility 

20 patent application no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent application no. 09/512,895, 
attorney docket no. 25791.12.02, filed on 2/24/2000, which claimed the benefit of 
the filing dates of U.S. provisional application no. 60/121,841, attorney docket no. 

25 25791.12, filed on 2/26/1999 and U.S. provisional application no. 60/154,047, 
attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility application no. 
09/511,941, attorney docket no. 25791.16.02, filed on 2/24/2000, which claimed the 
benefit of the filing date of U.S. provisional serial no. 60/121,907, attorney docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent application no. 09/588,946, 

30 attorney docket no. 25791 .17.02. filed on 6/7/2000. which claimed the benefit of the 
filing date of U.S. provisional patent application serial no. 60/137,998. attorney 
docket no. 25791.17. filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122. attorney docket no. 25791.23.02. filed on 4/26/2000. which claimed the 
benefit of the filing date of U.S. provisional application no. 60/131.106, attorney 
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docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of these applications. 

This application is related to the following co-pending patent applications: 
. (11) U.S. provisional application no. 60/146,203, attorney docket no. 25791.25, filed 

5 . on 7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/182,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
■ attorney docket no. 25791.39, filed on 11/12/1999. Applicants incoirporate by 
reference th® disclosures of these applications. 

Background of the Invention 
This invention relates generally to wellbore. casings, and in particular to 

1 5 wellbore casings that are farmed using expandable tubular members. 

Conventionally, when a wellbore is -created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesired outflow of drilling fluid into the formation or inflow of fluid from the 
formation onto the borehole. The borehole is drilled in intervals whereby a rasing 

20 which is to be installed in a lower borehole interval is lowered through a.previously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the rasing of the lower interval is of smaller diameter than the rasing of the upper 
interval. Thus, the casings are in a nested -arrangement with casing diameters 
decreasing in downward direction. Cement annuli are provided between the outer 

25 surfaces of the .casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehote 
diameter involves increased costs due to heavy rasing handling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 

30 increased drilling rig time is involved due to required cement pumping, cement 
hastening, required equipment changes due to large variations in hole diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present Invention is directed to overcoming one or more of the 
35 limitations of the existing procedures for forming wellbores. 
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Summary erf the Invention 
According to on© aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 

5 structure, anchoring the tubular member, to the preexisting structure, axially 
displacing th$ expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member, and lubricating the Interfao© between 
the expansion rone and the tubular member. 

According to another aspect of the. present invention, a method of coupling a 

10 tubular member to a preexisting structure is provided that includes- positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to -the tubular, member by pulling the expansion cone through the 
tubular member.. The tubular member Includes: an' annular member, including: a 

15. ' wail thickness that varies less than about 8 %, a hoop yield strength that varies (ess 
than about 10 %, imperfections of less than about 8 % off the wall- thickness, no 
failure for' radial expansions of up to about 30 %, and no necking of the walls of the 
annular member for radial expansions of up to about 25%. ■ 

According to another aspect of the present invention, a method of coupling a 

20 tubular member to a preexisting structure is provided that includes injecting a 
lubricating fluid into the.preexisting structure, positioning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axially displacing the expansion cone relative to the 
tubular member by pulling the expansion cone through the tubular member. 

25 According to another aspect of the present invention, a method of coupling 

an expandable' tubular member to a preexisting structure is provided that Includes 
positioning the expandable tubular member .and an expansion cone within .the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
structure and axially displacing the expansion cone relative to the expandable 

30 tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member Includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the second tubular member. The threaded connection includes: one or 
more sealing members for sealing the interface between the first and second tubular 

35 members. 



According to another aspect of the present invention, a nrcethod of coupling 
en exjraindable tubular member to a preexisting structure lis provided that includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
5 . structure, and axially displacing the expansion, cone relative to the expandable 
tubular member by pulng the expansion cone through the expandable tubular 
member. The expandable tubular member inciludes a plurality of tubular members 
havtng threaded portions that are ooupied to one another by the proosss of: costing 
the threaded poirtions of the tubular members with a sealant, coupling the threaded 

1 0 portions of the tubular members and curing the sealant. 

According to another aspect of the present Invention, a method of coupling a 
• tubular member to a p^exssting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 

15 cons relative to the tubular member by pulling the expansion cone through the 
expandable tubular: member. . The tubular" member includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
rings for sealing the interface between tie tubular member and the preexisting 
structure. 

20 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
ej^andable tabular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular number to the preexisting structure, and axially 
displacing the expansion rone relative to the expandable tubular member by pulling 

25 the expansion cone through the expandable tubular member. The tubular member 
indudes one or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubullar member and an expansion oone within the preejfisting structure, 

30 anchoring the expandable tubular member to the preexisting structure, and axially. 
displacing the expansion 'cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion Including a sealing element, and a second preexpartded 

35 portion ooupted to &he intermediate porflon. 



According to another aspect of to present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting, structure, and axially 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion rone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial, force Includes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10. tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion rone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the. expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member. 

15 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes posittoning the 
tubular member and an expansion rone within the pireexisting structure, anchoring 
the tubular member to the preexisting structure, axially displacing the expansion 
cone {relative to the tubular member by pulling the expansion cone through the 

20 expandable tubular member, and injecting a curabte fluidic sealing' material between 
the tubular member and the preexisting structure prior to axially displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes 

25 positioning the tubular member and an expansion rone within the preexisting 
structure, anchoring the tubular member to the preexisting structure by increasing 
the size of the expansion cone, ahd axially displacing the expansion rone relative to 
the tubular member by pulling the expansion rone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 

30 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure by heating a portion of the tubular 
member, and axially displacing the expansion rone relative to the tubular member 
by pulling the expansion rone through the tubular member. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that Includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure, positioning the anchoring device above the 
5 . expansion cone, anchoring the expandable tubular member -to the preexisting 
structure using the anchoring device, and axially displacing theexpanscon cone. 

According to another aspect- of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that Includes ^ 
positioning the tubular member and an expansion cone within the preexisting 
1 0 structure, explosively anchoring the tubular member to the preexisting structure, and 
■ axialty dfeptedng the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular to a. preexisting structure is provided that includes fixing the '. 
• position of an expansion cone within ■ the * preexisting structure, ■ driving the . 
15 * -expandable tubular member onto the expansion cone in a first direction, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tubular member. The first and second dlrecflons are different 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, .releasing the resilient anchor, and axially displacing the 
expansion cone within the expandable tubular member. 

Acceding to another aspect of the present invention, a method of coupling 
an expandable tubular member, to a preexisting structure is provided that .includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting structure, and anchoring the expandable -'tubular member to the 
■ preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
30 an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
structure, pSacing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure, and 
axially displacing the expansion cone. 
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According to another aspect of the present invention, a method of ooupling 
an expandable tubular member to a preexisting structure is provided that indludes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structure by injecting a quantity of a hardenable fluidic material into the preexisting 
structure, at Eeast partially curing the hardenable fluidic sealing material, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of oouplircg 
an expandable tubular member to a p(reexisting structure is provided that incSudes 

10 placing the expandable tubular member and an expansion cone within the • 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward direction. 

According to another aspect of ttie present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

15 placing the expandable tubular member and an expansion oone within the 
preexisting structure, injecting a Quantity off a first fluidic- material having a first 
density into the region of the preexisting structure outside of the expandable tubular 
member, and injecting a quantity of a second -fluidic material having a second 
density into a portion of the expandable tubular member below the expansion owe. 

20 The second density is greater than the first density. ' 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
structure, anchoring the expandable tubular member to. the preexisting, structure, 

25 applying an axial fore® to the expansion oone, and pressurizing an interior portion of 
the expandable tubular member be tow the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion oone into the preexisting 

30 structure and applying an axial force to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular member to the preexisting structure, ami an expansion cone movably 

35 coupled to the expandable tubular member and adapted to radially expand the 
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expandable tubular member, including: a housing including a tapered first end and a 
second end, one or mora grooves farmed in the outer surface of the tapered first 
end, and one or more axEal flow passages flucdicSy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 

5 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable. tubular member to the preexisting structure/ and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member tndudes: an 

10 annular member, having: a wail thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less'than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking off the wails of the annular member for radial. expansions of up- to about 
25%. 

15 According to another aspect of the present invention, an apparatus for , 

coupling an expandable tubular member to a preexisting, structure is pirovided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
' movabJy coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubular member to the second tubular member, the threaded connection 
including: one or more sealing members for sealing the interface between the first 
and second tubular members. 

25 - ' According to another aspect of. the present invention, ah apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular member, The expandable tubular member includes: a layer 
of a lubricant coupled to the inferior surface of the tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion cone 



movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular imemJber includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 / According . to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
indudes an expandable tubular member, an anchoring device adapted to couple- the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

10 the expandable tubular member. The expandable tubular member includes: a pair 
'of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the interface between the tubular member and the 
preexisting structure. . . 

According to another aspect of the present invention, -an apparatus far 

US ooupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, ah anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
. movably coupled to. the expandable tubular member and adapted .to 
the expandable tubular member. The expandable tubular member includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to coup!® the 
expandable tubular member to the preexisting structure, and an expansion cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
. the expandable tubular member, the expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
imciudes an expandable tubular member, an anchoring device adapted to couple the 
Expandable tubular member to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a valveabte fluid passage coupled to the 



Acoojx3ing to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
S indudes a first support member, a second support member coupled to the first 
support member, an expansion cone coupted to the first support - member, - an 
expandable tybular member coupled to the expansion oorce, and an anchoring 
device coupted to the second support member adapted to coupSe the expandable 
tubutar member to the preexisting structure. The anchoring device- 5a positioned 
10 above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
- coupling an expandable tubular member to a preexisting 'structure is provided that 
indudes a first support member, a second support member coupled to the. first - 
support member, an expansion cone coupted to the first support- member, an 
15 expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting stmc&ure. 

According to' another aspect off the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
20 includes a support member, an expandabte expansion cone coupled to the support 
member, and ah expandable 'tubular member coupled to the expansion cone. 

According to another aspect off the present invention, an apparatus for 
coupling an expandable tubular member to .a preexisting structure is provided that 
indudes a support member, an expandable expansion cone coupled to the support 
25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention,- an apparatus for 
coupling an expandable tubular to a preexisting structure Is provided that indudes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone induding one or more 
shape memory metal inserts, and a heater coupled to the support member in 
opposing [relation to the shape memory matalinserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandabte tubular member to a preexisting structure is provided that 
35 includes a support member, an expansion cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 

resilient anchor coupled to the expandable tubular member. 

According to another aspect of the present Invention, an expandable tubular 

member is provided that includes: an expandable tubular body, one or more resilient 
5 panels coupled to the expandable tubular body, and a release member releasably 

coupled to the resilient panels adapted to controilably release the resilient panels. 
According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 

includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member coupled to the expandable expansion cone, and an 

anchor coupled to the expandable tubular member, including: one or more spikes 

pivotatly coupled to the expandable tubular member for engaging the preexisting 

structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotally coupled to the expandable tubular member. 

20 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone, including: a slotted 
portion provided at one end of the expandable tubular member. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone, an expandable tubular member 
coupled to the expansion cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular member, and 

30 a mass coupled to the end portion of the expandable tubular member. The weight 
of the mass is greater than the yield strength of the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member including a fluid passage, an expansion cone coupled to 

35 the support member, an expandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamber coupled to the fluid passage, the fluid chamber defined by the 
interior portion of the expandable tubular member between the expansion cone and 
the end plate. 

5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axially 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

10 According to another aspect of the present invention, an apparatus is 

provided that includes a tubular member coupled to a preexisting structure. The 
tubular member is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
structure, axially displacing the expansion cone, removing the expansion cone, and 

15 applying direct radial pressure to the tubular member. 

Brief Description of the Drawings 
FIG, la is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. 1b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 b after initiating the axial displacement of the expansion cone. 
25 FIG. 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1b after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and 1d after the completion of the radial expansion of the expandable tubular 
30 member. 

FIG. 1f is a fragmentary cross-sectional illustration of the apparatus of FIG, 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
1f after the removal of the anchoring device of the apparatus from the wetlbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
5 embodiment of an apparatus for expanding a tubular member within a wellbore 
casing and an open hole In a subterranean formation. 

FIG. 2b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragmentary dross-sectional illustration of the apparatus of FIG. 

2b after Initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone by pulling on the 

expansion cone and also by injecting a pressurized fluid below the expansion cone. 
15 FIG. 2e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 

2c and 2d after the completion of the radial expansion of the expandable tubular 

member. 

FIG. 2f 4s a fragmentary cross-sectional illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 
20 FIG. 3a is a fragmentary cross-sectional illustration of the placement of an 

embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
25 casing. 

FIG. 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 
30 FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 

shock absorbing system for use in the apparatus of FIGS. 1 a to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a coupling 
arrangement for use in the expandable tubular members of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted lower section for use in the apparatus of FIGS. 1a 
to3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS. 1a to 3d. 

FIG. 8 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of FIGS. 1a 
to3d. 

1 0 FIG. 9 is a graphical illustration of an embodiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS. 1a to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellborn 
casing. 

15 FIG. 10b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10b during the injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. 10d is a fragmentary cross^sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
anchoring device of the apparatus. 

FIG. 10e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 1 0d after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 10f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 0e after initiating the axial displacement of the expansion cone. 

FIG. 10g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 10e after initiating the axial displacemertt of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 10h is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. 10f and 10g after the completion of the radial expansion of the expandable 
tubular member. 
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FIG. 10i is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10h after the decoupling and removal of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. 1 1 b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1 b after initiating the axial displacement of the expansion cone. 

FIG. 11d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device, 

FIG. 11e is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. 1 1 d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectkmal illustration of the apparatus of FIG. 
1 1 e after initiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

FIG. 11g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1f after the completion of the radial expansion of the expandable tubular member. 

FIG. 12a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 12b is a fragmentary cross-sectkmal illustration of the apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 12c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12b after initiating the axial displacement of the expandable expansion cone. 

FIG. 1 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 
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FIG. 13b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13a after activating the shape memory metal inserts in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 13b after initiating the axial displacement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 3c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting structure positioned within a wellbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the wellbore casing. 

FIG. 14c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the expandable tubular member towards 
15 the expansion cone. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20 14d after decoupling the packer from the wellbore casing. 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentary cross-sectional illustration of the completion of the 
25 radial expansion of the expandable tubular member. 

FIG. 15a Is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 1 5b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 1 5a after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 5b after initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15c after completion of the radial expansion of the expandable tubular member. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 15a, 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient member. 
5 FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus of FIG. 1 5a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an alternate 
10 embodiment of a resilient anchor for use in the apparatus of FIG. 15a. 

FIG. 18b is a fragmentary cross-sectional top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member including one or more resilient panels. 
15 FIG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
20 preexisting structure positioned within a weilbore. 

FIG. 20b is a fragmentary cross-sectional illustration of the, apparatus of FIG. 
20a after coupling the anchor to the weilbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21 a is an illustration of an embodiment of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spikes. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-sectional illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
5 preexisting structure positioned within a wellbore. 

FIG. 23b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
member. 

10 FIG. 23c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15 23d after completion of the radial expansion of the expandable tubular member, 

FIG. 24a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material . into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 
outside of the expandable, tubular member. 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of the expansion cone. 
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FOG. 28a is a fragmentary cross-sectional illustration' of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure. 

FIG. 2Sb is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 28a after the initiation of the radial expansion process. 

FIG. 26c is>a fragmentary cross-secttonal illustration off the completion of the 
radial expansion process using the apparatus of FIG. 26b. - - 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a c?o$s-sectional illustration of an expandable' tubular coupled to a 

preexisting structure using an expansion cone. 

FIG. 29 is a cross-sectional illustration of the subsequent application of radial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

15 A method and apparatus. for coupling tubular members to a preexisting 

structure is provided. In a [preferred embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular members into contact 
- with the preexisting structure. In a preferred embodiment, the tubular members are 
radially expanded' by anchoring one end of the tubular members to the preexisting 

20 structure and then pulling an expansion odne through the tubular members. In this 
manner, the tubular members are radially expanded and coupled to the preexisting 
structure. 

Referring initially to FIGS, 1a, 1b, 1c, 1d, 1e, 1f and 1g, a preferred 
embodiment of a method and apparatus for coupling an expandable tubular member 

25 to a preexisting structure will be described. Referring to Fig. 1a, a wellbore casing 
100 is positioned within a subterranean formation 105. The wellbore rasing 100 
may be positioned in any orientation from the vertical direction to the horizontal 
direction. The wellbore rasing 100 further includes one or more openings 110 that 
may have been the result of unintentional damage to the wellbore rasing 100, or 

30 due to a prior perforation or fracturing operation performed upon the surrounding 
subterranean formation 105. As will be recognized by persons having ordinary stall 
in the art, the openings 110 can adversely affect the subsequent operation and use 
of the weMbore casing 100 unless they are sealed off. - 

In a preferred embodiment, an apparatus 115 is utilized to seal off the 

35 openings 110 in the wellbore casing 100. More generally, the apparatus 115 is 
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preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. . 

Th© apparatus 115 preferably includes a first support member 1 20, a second 
support member 125, an expansion cone 130, an anchoring device 135, and 
5 expandab!© tubular member 140, and on© or more sealing members 145. 

Th© first support member 120 is preferably adapted to b© ooupted to a 
surface location. Th® first support member 120 is further coupled to th© anchoring 
d©vio© 135. Th© first support member 120 is preferably adapted to convey 
pressurized fJukSEc materials and/or electrical current and/or. communicate signals'/ 
10. from a surface location to the anchoring device 135. The first support member 120 
may, for example, ba conventional commercially available slide wire, braided wire, 
coiled tubing, or drilling stock material. ^ 

The second support member 125 is. preferably adapted to be coupled -to a 
surface location. The second support member 125. is further coupled to the' 
15 expansion cone 130. The second support member 125 is preferably adapted to 
permit the expansion cone 130 to be axially displaced relative to the first support 
member 120. Th© second support member 125 may, for example, be conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

20 The expansion cone 130 is coupled to the second support member 125. The 

expansion cone 130 is preferably adapted to radially expand the expandable tubular - 
member 140 when the expansion cone 130 is axially displaced relative to the 
expandable. tubular member 140. In a preferred embodiment, the expansion cone 
130 is provided substantially as diseased in one or more of the fdlowing: (1) U.S. 

25 utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1 8©9, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 30/111,293, attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which deemed the benefit of the filing date of U.S. provisional 

30 application no. 60/121,702, fifed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application ho. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

35 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 



25791.9, filed on 1 1/16.1898; (5) U.S. provisions! patent application no. 60/183,548, 
fited on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, fited on 3/11/1999; (7) U.S. utility patent 

5 application no. 09/512,895, attorney docket no. 25791.12.02, fited on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791 .12^ filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

10 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/28/1999; (9) U.S. utility patent 
appBcaticn no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, fited on 8/7/1899; (10) U.S. 

15 utility patent application no. 09/559.122, attorney docket no. 25791.23.02, fited on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 2579123, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 

20 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

25 attorney docket no. 25791.39. filed on 11/12/1999, the disclosures off which are 
incorporated herein by reference. 

The anchoring device 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be oontrollaWy coupled to the 
expandable tubular member 140 and the weilbore casing 100. In this manner, the 

30 anchoring device 135 preferably controllably anchors the expandable tubular 
member 140 to the weilbore casing 100 to facilitate the radial expansion of the 
expandable tubular member 140 by the axial displacement off the expansion cons 
130. In a preferred embodiment, the anchoring device 135 includes one or more 
expandable elements 150 that are adapted to controllably extend from the body of 

35 ths anchoring device 135 to engage both tha expandable tubular member 140 and 
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the wellbor© casing 100. In a preferred embodiment, the expandable ®tem©nt$ 150 
ar© actuated using fluidic pressure. In a preferred embodiment, the anchoring 
d©vlo© 135 is any on® of the hydraulically actuate packers commercially available 
from Halliburton Energy Services or Baker-Hughes. 
5 The expandable tubular member 140 is rernovaWy coupled to to ©mansion 

cone 130. Th© expandable tubular member 140 is further preferably adapted to be 
removably coupled to th© expandable ©lament 150 of the anchoring devb© 135. In 
a preferred emibcd&rtent, thQ expandable tubular member 140 includes on© or more 
anchoring windows 155 for permitting the expandable - elements 150 of the 

10 anchoring device 135 to. engage .the wellborn casing 100 and the expandable 
tubular number 140. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a lower section 180, an- intermediate section 165, and an upper section 
170. In a'prefemed embodiment., the lower section 160' Includes the anchoring 

15 windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. In a preferred embodiment, the wall thickness of the lower and 
Intermediate sections, 160 and 165, are less than the wall thickness of the upper 
- secSon 170 on ozder- to optimally couple the radiaHy -expanded portion of the 
expandable tubular member 140 to the wellbora casing 100. 

20 In a preferred embodiment, the expandable tubular' member 140 is further 

provided substantially as (disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 00/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09/510,913, attorney docket no. 257917.02, filed 
on 2/23/2000, which claimed the benefit of the filling date of U.S. pinovlsional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney tiocket no. 25701.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provision®! application no. 60/119,611, 

30 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, fifed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 

35 no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the ffling date of 
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f. U.S. provisional application no. 60/124,042, fited on 3/1 1/1999; (7) U.S. utility patent 

application no. 09/512,895, attorney docket. no. 25791.12.02, filed on 2/24/2000, 

r- which claimed the benefit of the filing dates of U.S. provisional application no. 

60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

r- 5. application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 

U.S. uDity application no. 09/511,941, attorney docket no. 25791.16,02, filed on 

^ 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 

60/121,907, attorney docket no. 25791.16, filed on 2/28/1999; (9) U.S. utility patent 

^ application no. 09/588,946, attorney docket no. 25791 .17.02, filed on June 7, 2000, 

\ 10 which daimed the benefit of the filing date 'of 'U.S. provisional, patent application 

serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiiity patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/28/2000, which claimed the benefit of the filing date of U.S. provisional application 

P no. 60/131,108, attorney docket no 25791.23, fried on 4/26/1999; (11) U.S. 

15 provisional application no. 60/146,203, attorney docket no. 25791.25, fited on 

^ 7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 

25791.26. -filed on 7/9/1999; (13) U.S. provisional patent application serial no." 

^ 60/162,671 , attorney docket no. 25791 .27, filed on 1 1/1/1 999; (14) U.S. provisional 

application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 

r> 20 U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 

filed on 10/12/1999; and (16) U S. provistonal patent application no. 60/165,228, 

p— attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 

incorporated heroin by reference. 

^ The sealing members 145 are coupled to the outer surface of the upper 

25 portion 170 of the expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and ftutdidy seal the interfaoe between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. In a 
preferred embodiment, the apparatus 115 includes a plurality of sealing members 
145. In a preferred embodiment, the sealing members 145 surround and isolate the 
30 opening 110. 

As illustrated in FIG. ik, the apparatus 1 15 is preferably positioned within the 
weHbora casing 100 with the expandable tubular member 140 positioned in 
r opposing relation to the opening 110. In a. preferred embodiment, the apparatus 

115 includes a plurality of sealing members 145 that are positioned above and 
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below the opening 110. On this manner, the radial expansion of the expandable 
tubular member 140 optimally flutdicty Isolates the opening 110. 

As illustrated in RG.:1b, th® apparatus 115 is then anchored to the wellbore 
rising 100 (using the anchoring device 135. In a preferred embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155 in 
the expandable tubular member 140 into intimate contact with th® wellbore casing 
100. Dn this manner, the Dower section 160 of the expandable tubular member 140 is 
removably coupled to the wellbore rasing 1 00. 

On an alternative embodiment, a compressible cement and/or epoxy is then 
Injected into the annular space between the unexpended portion of the tubular 
member 140 and the wellbore casing 100. The compressible osment and/or epoxy. 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 
around the tubular member 140. 

•As illustrated in FIG. 1c, the expansion cone 130 is then axialiy displaced by 
applying an axial force to the second- sup?>ort member 125. In a preferred 
embodiment. She axial displacement off the expansion cone 130 radially expands the 
expandable (tubular member 140 into intimate contact with the walls of the wellbore 
rasing 100. 

In an alternative embodiment, as illustrated in FIG. 1d, the axial 
displacement of the expansion cone 130 is enhanced by injecting a pressurized 
fluidic material into the annular space betyseen the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
lower annular face of Die expansion cone 130 using the pressurized flufdfc material. 
In this manner,, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, 1f, and 1g, after the expandable- tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wetHbore casing 1 00. 

As illustrated in FIG. 1g, in a preferred embodiment, the opening 110 in the 
weQbor© casing 100 is sealed off by the radially expanded tubular member 140. In 
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^ this manner, repairs to the wellbore casing 100 are optimally provided. More 

generally, the apparatus 115 is used to repair or form wellbore casings, pipelines, 
r and structural supports. 

Referring to FIGS, 2a, 2b, 2c, 2d, 2e and 2f, an alternative embodiment of a 
^ 5 method and apparatus for coupling an expandable tubular member to a preexisting 

structure will be' described. Referring to Fig. 2a, a wellbore casing 200 and an ©pen 
n hole wellborn socmen 205 are positioned within a subterranean formation 210. The 

wellbore rasing 200 and the open hole wellbore section 205 may be positioned in 
^ any orientatton torn the verticil direction to the horizontal direction, 

10 . In a preferred embodiment, an apparatus- 215 is utilised to coupte an 

expandable tubular member to an end portion of the wellborn casing 200. In this 
manner, the open ho3e wellborn section 205 is provided with a cased portion. (More 
- generally, the apparatus 215 is preferably- utilized to form or repair wellbore casings, 
v~ pipelines, or structural supports, 

15 * The. apparatus 215 preferably includes a first support member 220, a second 

support member 225,-. an expansion cone 230, an anchoring device 235, an 
expandable tubudar member 240, one or more upper sealing members 245, one or 
^ more Cower sealing members 250, and a flexible coupling-element 255. . 

The first support member -220 is. preferably adapted to be coupled to a 
20 surface location. The first support member 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
r* pressurized fluidic materials and/or electrical current and/or communication signals 

fmm a surface location to the anchoring device 235. The first support member 220 
^ may, for example, be conventional commercially available slick wire, braided wire, 

25 ooited tubing, or drilling .stock material. . 
^ The second support member 225 is preferably adapted to be coupted to a 

surface location. The second support member 225 is further coupied to the 
expansion cone 230. The second support member 225 is preferably adapted to 
permit the expansion cone 230 to be socially displaced relative to the first support 
30 member 220. The second support member 225 may, for example, be conventional 
oommerrially available slick wire, braided wire, coifed tubing, or drilling stock 
material. 

r In an alternative embodiment, the support member 220 is tefescopicalfy 

coupled to the support member 225, and the support member 225 is coupled to a 
35 surface support structure. 
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The expansion cone 230 is coupled to the second support number 225. The 
expansion cone 230 is preferably adapted to. radially expand the expandable tubular 
member 240 whan the expansion cone 230 is axially displaced relative to the 
expandable tubular member 240. On a preferred embodiment, the expansion cone 
230 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent appScation .serial no. 08/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7;02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. SO/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119,811, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.1 1.02, filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2O00, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, fBed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
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25791.28, ffad on 7/9/1899; (13) U.S. provisional patent application serial no. 
60/182,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed cm 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1899, the disclosures of which are 
incorporated herein by reference. 

The anchoring device 235 is coupled to the first support member 220. The. 
anchoring device 235 is preferabJy adapted to be qontrollably coupled to the 
expandable tubular member 240 and the open hde wellbore section 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open ho5e wellbore section 205 to facilitate th$ radial 
expansion of the. expandable tubular member 240 by the axial displacement of the 
expansion rone 230. In a preferred embodiment, the anchoring device 235 includes 
one or more expandable elements 260 that are adapted to controllably extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole wellbore. section 205. In a preferred embodiment, the 
expandable elements 280 are actuated using fluidic pressure. In a preferred 
embodiment, the anchoring devics 235 is any one of the hydraulically actuated 
packers commercially avaitebte from Halliburton Energy Servioes or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
cone 230. The expandable tubular member 240 is further preferably coupled to the 
flexible coupling element 255. 

In a preferred embodiment, the expandable tubular member 240 further 
ircdudes a lower section 265, an intermediate section 270, and an upper section 
275. In a preferred embodiment, ttie lower section 285 is coupled to the flexible 
ooupJing element 255 in order to provide anchoring at an end portcon of the 
expandable tubular member 240. In a preferred embodiment, the wall thickness of 
the tower and intermediate sections, 285 and 270, are less than the wall thickness of 
the upper section 275 in order to optimally couple the radially expanded portion of 
the expandable tubular member 240 to the wellbore rasing 200 and the open hole 
weilbore section 205. 

In a preferred embodiment, the expandable tubular member 240 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
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12/3/1999, which claimed the benefit of the filing date of U.S, provisional patent 
application no. 6071 11,293, attorney docket no. 25791.3. filed On 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 80/121,702, filed on 2/25/1 999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 80/119,811, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/16/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,948. attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/28/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
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attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
Incorporated herein by reference. 

The upper sealing members 245 are coupled to the outer surfeos of the 
upper portion 275 of the expandable tubular member 240. The upper sealing, 
membeins 245 are preferably adapted to engage and flutdidy seal the interface 
between the radially expanded expandable tubular member 240 and the wsttare 
rasing 200. In. a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing members 245. • 

The lower sealing members 250 are coupled to the outer surface of the 
upper portton 275 of the expandable tubular member 240. .The tower sealing 
members 250 are preferably adapted to engage and fluidicfy seal the Interface 
betoeem the radially expanded expandable tubular member 240 and the open, 
wellbore section 205. In a preferred embodiment, the apparatus 215 includes a 
plurality of lower sealing members 250. 

The flexible coupling element 255 is coupled to the lower portion 2S5 of the 
expandable tubular member 240. The flexible coupling element 255 Is preferabDy 
adapted to radially expanded by the anchoring device 235 Into engagement within 
the walls of the open hole wellbora section 205. In this manner/the tower portion 
285 of the expandable tubular member 240 is coupled to the walls of the open hole 
wellbore section 205. In a preferred embodiment, the flexible coupling element 255 
is a slotted tubular member. In a preferred embodiment, the flexible coupling 
element 255 includes one or more hook elements for engaging the walls of {he open 
ho!e WQllbor© section 205. • 

As illustrated in FIG. 2a, the apparatus 215 is preferably positioned with the 
expandable tubular member 240 positioned in overlapping relation with a portton of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
d$ coupJed to the tower portion of the wellbore rasing 200. In a preferred 
embodiment, the upper sealing members 245 are positioned In opposing relation to 
the tower portion of the wellbore casing 200 and the lower sealing members 250 are 
positioned in opposing relation to the walls of the open hole wellbore section 205. In 
{his manner, tha interface between the radially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore section 205 is optimally fiuidicly 
sealed. 

As illustrated in FIG, 2b, the apparatus 215 is then anchored to the open 
hole wellbore section 205 using the anchoring device 235. In a preferred 
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embodimsnS, She anchoring device 235 is pressurized and She expandable element 
260 is radially extended from the anchoring device 235 causing She flexible coupling 
etement 255 to radially expand into intimate, contact with the walls of the open hole 
wbIEjot® section 205. In this manner, the lower section 265 of the expandable 
tubular member 240 is removably coupled to the walls of the open hole wellbore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected Into the annular space between the unexpended portion of the SubuSar. 
member 240 and the wellbore casing 100 and/or the open hole wellbore section 
205. The compressible cement and/or epoxy is then permitted to at least partially 
cure prior to the initiation of the radial expansion process. In this manner, an 
annular structural support and fluidic seal is provided around the tubular member 
240. 

As illustrated in F5G. 2c, the expansion cone 230 is then axially displaced by 
applying an axial force to the second support member 225. In a preferred 
embodiment. She axial displacement off the expansion cone 230 radially expands the 
expandable tubular member 240 onto intimate contact with She walls of She open hole 
wellbore section 205. 

In an alternative embodiment, as illustrated in FIG. 2d, the axial 
displacement off She expansion cone 230 is enhanced by injecting a pressurized 
fluidic material into She. annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using She pressurized fluidic material. 
In this manner, a temporary need for increased axial force during She radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2ff, after the expandable tubular member 240 
has been radially expanded by She axial displacemenS of the expansion cone 230, 
She first support member 220 and toe anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
and then lifSing She first support member 220 arid anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore section 205. 

Referring to FIGS, 3a, 3b f 3c, and 3d, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 3a, a wellbore casing 300 is positioned 
within a subterranean formation 305. The wellbore casing 300 may be positioned in 
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any ostentation from the vertical direction to the horizontal direction. The wellbore 
rasing 300 further includes on© or mora openings 310 that may have been the result 
of unintentional damage to the wellbore casing 300, or due to a prior perforation or 
fracturing opentetfon performed upon the surrounding subterranean formation 305: 
As will be recognized by persons having ordinary skill in the art, the openings 310 
ran adversely affect the subsequent operation and use of the wellbore casing 300 
unless they are sealed off. 

jn a preferred embodiment, an apparatus 315 is utilized to seal off the 
openings 310 in the wellbore rasing 300. More generally, the apparatus 315 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural! 
supports. 

The apparatus 315 preferably includes a support member 320, an expansion ' 
con© 325, an anchoring device 330, an expandable tubular member 335, and one or 
more sealing members 340. . 

The support member 320 is preferably adapted to be coupled to a surface • 
location. The support member 320 is further coupled to the expansion cone 325 
«nd the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurised flutdic materials and/or electrical currant and/or communication 
signals from a surfaoe location to the anchoring' device 330. .The support member 
320 may, for example,* be conventional commercially available slick wire, braided 
wire, coiled tubing, or drilling stock material. 

The expansion cone 325 is ooupted to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expansion cone 325 is axially displaced relative to the 
expandable tubular member 335. On a preferred embodiment, the expansion cone 
325 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which cJaimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 80/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional application no. 80/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
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attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date off U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/18.1998; (5) U.S. provisional patent application no. 60/183,548, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791,29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed On June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures off which are 
incorporated herein by reference. . 

The anchoring device 330 is coupled to the support member 320 and the 
expansion cone 325. The anchoring device 335 is preferably adapted to controllabSy 
coupled to the expandable* tubular member 335 to the wellbore casing 300. In this 
manner, the anchoring device 330 preferably ccntrollably anchors the expandable 
tubular member 335 to the wellbore casing 300 to facilitate the radial expansion of 
the expandable tubular member 335 by the axial displacement of the expansion 
cone 325. On a preferred embodiment, the anchoring device 330 includes one or 
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more expandable elements 345 thai are adapted to controllably extend from the 
body of th© anchoring device 330 to radially displace corresponding engagement 
• ©lements 350 provided in th© expandable tubular m©mb©r 335. In a preferred 
©mbodiment, th® radial displacement of th® engagement ©!©m©nts 350 couples th© 
©xpandabS© tubular m©mb©r 335 to th© wellbor© rasing 300. In a preferred 
embodiment, th©' ©xpandabte elements 345 ar© pistons that ar© aduated using 
fluidllc pressure. In a preferred embodiment, th© anchoring d@vac® 330 5s any on© of 
th® hydraultcaily actuated anchoring devioss oommeraally availabl© from Halliburton 
Energy Services or Baker-Hughes. 

In an alternative embodiment, th© expandable elements 345 ar© explosive 
devtaes that controllably generate a radlalSy directed ©xplosiv© force for radially 
displacing th© ©ngag©m©nt.©lem©nts 350. In a preferred embodiment, th© ©xptosive 
expandable elements 345 are shaped ©xplosfve charges commercially availabl© 
from Halliburton Eneigy Services, 

The expandable tubular member 335 is removsfbly coupled to the expansion 
cone 325. On a preferred embodiment, th© expandabte tubular m©mb©r 335 includes 
on© or more engagement devices 350 that ar© adapted to be radially displaoed by 
.the anchoring device 330 into engagement, with .the walls of th© wetlbore casing. 300. 
In this manner, the expandable tubu!ar member 335.1s coupled to th© wellbore 
casing 300. »n a preferred embodiment, the engagement devices 350 include teeth 
for biting Into the surface of the wetlbore casing 1 00. 

In a preferred embodiment,, the expandable tubular member 335 further 
includes a lower section 355, an intermediate section 360, and; an upper section 
365. In a preferred embodiment, the tower section 355 includes the engagement 
device 350 in oirder to provide anchoring at an end porta of the expandable tubular 
member .335. in a preferred embodiment, the wall thickness of the lower and 
Intermediate sections, 355 and 360, ar© less than the wall thickness of the upper 
section 385 in order to optimally couple the radially expanded portion of the 
expandable tubular member 335 to the weilbore. rasing 300. 

In a .preferred embodiment, the expandable tubular member 335 is further 
provided substantially as disdosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, fifed on 
12/3/1 S9G, which claimed the benefit jof th® filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 2p91.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 



on 2/23/2000, which claimed the benefit of the filing date of U.S ? provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 00/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
cteimsd the benefit off the filing date off U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which cteinrted the benefit off 
the filing date of U.S. provisional application no. 80/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. ufflity patent application no. 09/523,480, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit off the filing date off. 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates off U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/28/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit off the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit off the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit off the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/145,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no.' 
60/162.871. attorney docket no. 25791.27. filed on 11/1/1999; (14) UlS. provisional . 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1990. and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated heroin by reference. 

The sealing members 340 are coupled to the outer surface of the upper 
portion 385 of the expandable tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluidtcly seal the Interfaoe between the radially 
expanded expandable tubular member 335 and the weilbore casing 300. In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing members 
340. In a preferred embodiment, the sealing members 340 surround and isolate the 
opening 310. 

As illustrated in FIG. 3a, the apparatus 315 is preferably positioned within the 
weHbora rasing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 
below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally flutdicly isolates the opening 31 0. 

As illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to the weilbore rasing 300 using the anchoring 
device 330. In a preferred embodiment, the anchoring device 330 is pressurised 
and the expandable element 345 is extended from the anchoring device 330 and ' 
radSalfy dlsplaoes the corresponding engagement elements 350 of the expandable 
tubular member 335 Into .intimate contact with the weilbore rasing 300. In this 
manner, the tower section 355 of the expandable tubular member 335 is coupled to 
the weilbore rasing 300. * 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 335 and the weilbore rasing 300. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansfon 
process. On this manner, an annular structural support and flluidic seal is provided 
around the tubular member 335. 

As illustrated In FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axially displaced by applying an axial force to the support 
member 320. In a preferred embodiment, the deactivation of the anchoring device 
330 causes the expandable elements 345 to radially retract into the anchoring 
device 330. Alternatively, the expandable elements 345 are resillently ooupted to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactivation of the anchoring device 330. In a preferred 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandabJe tubular member 335 into intimate contact with the walls of the weilbore 
rasing 300. 
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As illustrated in FIG. 3d, after the expandaMe tubular member 335 has been 
radially expanded by the axial displacement of lira expansion con© 335, the support 
m©mb©r 320, ©mansion con© 325, and th© anchoring device 330 ar© preferably 
removed frcyvi th© expanded expandable tubular member 335. 

fn a preferred embodiment, th© op©ning 310 in th© welibor© rasing 300 is 
s©a!©d off by th© radially expanded tubular member 335. In this manner, repairs to 
th© welibor© casing 300 ar© optimally provided." ,tytor© g©n©railly, th© apparatus 315 
is used to repair or fomm welibor© casings, pip©lin©s, and structural supports. 

Referring to FIG. 4, an embodiment off a system 400 for applying an axial 
force to th© expansion cones 130, 230, and 325 includes a lifting device 405, a first 
support mambsr 410, a shot* absorber 415, and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to 'minimize th© transfer of 
shock toads, created during th© completion of th© radial expansion of- tubular 
members by th© expansion con©s 130, 230, and 325, to th© lifting device 405. In 
this manner, th© -radial expansion of tubular members by the expansion cones 130, 
230 and 325 is provided on an optimally safe manner. 

The lifting device 405 is supported at a surface location and is coupled to the 
first support member 410. . The lifting device 405 may comprise any number of 
conventional commercially available lifting devices suitable for manipulating tubular 
' members within a wellborn. . 

The first support member 410 is coupled to the lifting device 405 and th© 
shock absorber 415. The first support member 410 may comprise any number of 
conventional 'commercially availably support members such as, for example, coiled 
tubing, a drill string, a wireline, braided wire, or a slick line. 

The shock absorber 415 is coupled to the first support member 410 and the 
second support member 420. Jh© shock absorber 415 is preferably adapted to 
absorb shock toads transmitted from the second support member 420. The shock 
absorber 415 may be any number of conventional commercially availabte shock 
absorbers. 

The second support member 420 is ooupted to the shock absorber 415. The 
second support member 420 is further preferably adapted to be coupled to one or 
more of the expansion cones 130, 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifting 
device appJies an axial force to one of the expansion cones 130, 230 and 325 in 
order to radially expand tubular members. In a preferred embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325, exit the radially expanded tubular members, the sudden shock loads 
generated are absorbed, or at least minimized, by the shock absorber 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
5. 130, 230 and 325 using the lifting devios 405 is provided in an optimally safe 
manner. 

Referring to FIG. 5, an embodiment of a coupling system 500 for use on the 
expandable tubular members 140, 240, and 335 will now be described. In a 
preferred embodiment, the system 500 includes an upper ring 505, a sealing 

10 etement 510, and a tower ring 515. In a preferred embodiment, the upper rir^j 505, 
the sealing element 510, and the tower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing etement 510, and the tower , ring 515 engage the interior 

15 surface of the preexisting structure that the expandable tubular members 140, 240 
and 335 ar® coupled to. In a preferred embodiment, the upper and lower rings, 505. 
. and 515, penetrate the Interior surface of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 

20 preferred embodiment, the sealing element 51 0 is compressed into contact with the 
interior surface of the preexisting structure that the expandable tubular members 
140, 240 and 335 are coupled to in order to optimally fluidicly seal the interface 
between the tubular members 140, 240 and 335 and the preexisting structure. 

In a preferred embodiment, the upper and tower rings, 505 and 515, extend 

25 from the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1/84 to % inches. In a preferred embodiment, the upper and lower rings, 505 
and 515, extend about 1/8* from the outer surfaces of the tubular members 140, 
240, and 335 in ortier to optimally engage the preexisting structure. 

In a preferred embodiment, the sealing element 510 extends from the outer 

30 surfooas of the tubular members 140, 240 and 335 by a distance substantially equal 
to the extension of the upper and tower rings, 505 and 515, above the outer 
surfaces of the tubular members 140, 240 and 335. In a preferred embodiment, the 
sealing element 510 is fabricated from rubber in order to optimally fluidicly seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140. 240 and 335 include a 
plurality of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the tower, intermediate, and upper portions of the 
tubular members 140, 240, and 335. 

Referring row. to FIG. 8, a preferred embodiment of an expandable tubular 
member 600 for use In the apparatus 115, 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605, an intermediate portion 
610, and an upper portion 615. 

The lower portion 605 is coupled to the intermediate portion 610. In a 
preferred embodiment, the lower portion 605 is further, adapted to mate with the 
anchoring devices 135, 235, and 330. In a preferred embodiment, the tower portion 
605 further preferably includes one or more slotted portions 620 for facilitating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 
radially expanded by the anchoring devices 135, 235, and 330 into contact with the 
preexisting structure. Furthermore, in this manner, the lower portion 605 off the 
tubular member 600 is anchored to the preexisting structure prior to the initiation of 
the radial expansion process. 

The Intermediate portion 610 5$ coupled to the lower portion 605 and the 
upper portion 615. In a preferred embodiment, the wall thicknesses off the tower and 
intermediate portions, 605 and 610, are less than the wall thickness of the upper 
portion 615 in enter to facilitate the radial expansion off the tubular member 600. In 
a preferred embodiment, the lower and intermediate portions. 605 and 610, are 
preexpanded to mate with the expansion cone. 

Referring to FIG. 7. a. preferred embodiment off an expandable tubular 
member 700 for use in the apparatus 115, 215 and 315 will be described. In a 
preferred embodiment, the tubular member 700 minimiaas the shock loads created 
upon the completion of the radial expansion process. In a preferred embodiment, 
the tubular member 700 includes a lower portion 705, a tower transittonary portion 
710, an intermediate portion 715, an upper transittonary portion 720, an upper 
portion 725. and a sealing element 730. 

Ths Cowar portion 705 is coupted to tha lowsr transitiorary portion 710. The 
lower portion 705 Is preferably adapted to mate with the expansion cone and the 
anchoring device. 
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The lower transitfonary portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. in a preferred embodiment, the lower transitionary 
portion 710 is adapted to mate with the expansion cone. In a preferred 
embodiment, the wall thicknesses of the lower portion 705 and the lower 
transitfonary portion 710 are less than the wall thicknesses of the intermediate 
portion 715, the upper transitionary portion 720 and the upper portion 725 in order to 
optimally facilitate the radial expansion process. 

The intermediate portion 715 is coupled to the lower transitionary portion 710 
and the upper transitionary portion 720. In a preferred embodiment, the outside 
diameter of the Intermediate portion 715 is less than the wall thicknesses of the 
lower portion 705 and the upper portion 725. 

The upper transitionary portion 720 is coupled to the intermediate portion 
715 and the upper portion 725. 

The upper portion 725 is coupled to the upper transitionary portion 720. 

The sealing element 730 is coupled to the outside surface of the 
intermediate portion 715. In a preferred embodiment the outside diameter of the 
sealing element 730 is less than or equal to the outside diameter of the lower portion 
705 and the upper portion 725 in order to optimally protect the sealing element 703 
during placement of the tubular member 700 within the preexisting structure. 

In a preferred embodiment, during the radial expansion of the tubular 
member 700 using the apparatus 115. 215 and 315, the preexpanston of the upper 
transitionary portion 720 and the upper portion 725 reduces the shock loads typically 
created during the end portion of the radial expansion process. In this manner, the 
radial expansion process is optimally provided in a safe manner. Furthermore, 
because the sealing element 730 is preferably recessed below the surfaces of the 
lower portion 705 and the upper portion 725, the sealing element 730 is optimally 
protected from damage during the placement of the tubular member 700 within the 
preexisting structure. 

Referring to FIG. 8, a preferred embodiment of an expandable tubular 
member 800 for use in the apparatus 115, 215 and 315 will be described'. The 
tubular member 800 preferably includes a lower portion 805, an intermediate portion 
810, and an upper portion 815. 

The lower portion 805 is coupled to the intermediate portion 810. In a 
preferred embodiment, the lower portion 805 is further adapted to mate with the 
expansion cones 130. 230. 325 and the anchoring devices 135, 235. and 330. 
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The intermediate portion 810 Is coupled to the lower portion 805 and the 
upper portion 815. In a preferred embodiment, the wall thicknesses of the tower and 
intermediate portions, 805 and 810, are (ass then the wall thickness of the upper 
portton 815 in enter to facilitate the radial expansion of the tubular member 800. In 
a preferred embodiment, the tower and intermediate portions, 805 and 810, are 
preexpanded to mate with the expansion cone. 

The upper portion 815 is coupled to the intermediate portion 810. In a 
preferred embodiment, the upper portion 815 further preferably Includes one or 
more slotted portions 820 for facilitating the radial expansion of the upper portton 
815 by the expansion cones 130, 230, and 325. In this manner, the upper portton 
815 of the tubular member 800 is. preferably radially expanded by the expansion 
cones 130, 230. and 325 with minimal shock loads when the expansion cones 130, 
230 and 325 exit the expandable tubular member 800. 

Referring to FK3. 9, a preferred embodiment of a method of applying an axial 
force to the expansion cones 130, 230, and 325 will now be described. In a 
preferred embodiment, the axial displacement of the expansion cones 130, 230, and 
325 during the radial expanston process is provided by applying an axial force to th® 
expanston cones 130, 230, and 325. On a preferred embodiment, the axial force 
provided includes the application of a substantially constant axial force for some 
time periods and the application of increased axial force for other time periods In 
order to optimally facilitate the radial expansion process by minimizing the effects of 
friction. In a preferred embodiment, the application of the increased axial force is 
provided on a periodic basis in order to optimally provide a variable contact area 
betwsen the expansion cone and the tubular member being expanded. On an 
alternative embodiment, the application of the increased axial force is provided on a 
random basis in order to optimally provide a variable contact area between the 
expansion cons and the tubular member being expanded. In a preferred 
embodiment, the duty cycle of the application of constant and increased axial forces 
ranges from about 80/10 % to 60/40 % in order to optimally radially expand the 
tubular members. On a preferred embodiment, tha ratio of tha increased axial force 
to the substantially constant axial fores ranges from about 1.5 to 1 to about 4 to 1 in 
order to optimally provide a variable contact area between the expansion cone and 
tha tubular member being expanded, promote more even wear of the expansion 
cone, and cisan debris from the expansion cone surface. 
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Referring to FOGS. 10a to 10a, an embodiment of an apparatus and method 
for farming a wellborn rasing will now be descried. As illustrated in FOG. 10a, a 
welEbo^e casing 1000 and an open hole wellbore section 1005 are provided in a 
subterranean formation 1010. The wellbore casing 1000 and open hole wellbor© 
5 section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of wellbore rasing is formed in 
the open hote wellbore section 1005 using an apparatus 1015. WJor® generality, the 
apparatus 1015 is utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

10 The apparatus 1015 preferably includes a first support member 1020, a 

second support member 1025, an expansion cone 1030, an anchoring device 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045, 
one or more tower sealing members 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 

15 surface location. The first support member 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 ray, tor example, be conventional commercially available slick wire, braided 

20 ware, coiled tubing, or drilling stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
surface location. The second support member 1025 is further ooupled to the 
expansion cone 1030. The second support member 1025 is preferabJy adapted to 
permit the expansion cone 1030 to be axialiy displaced' relative to the first support 

25 member 1020. The second support member 1025 may, for example, be 
conventional commercially available slick wire, braided wire, coifed tubing, or drilling 
stock material. 

in an alternative embodiment the support member 1020 is tetescopically 
coupled to the support member 1 025, and the support member 1 025 is coupled to a 
30 surface support member. 

The expansion cone 1030 is coupled to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the expandable 
tubular member 1040 when the expansion cone 1030 is axialiy displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansion 
35 cone 1 030 is provided substantially as disdosed in me or more of the following: (1 ) 
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U.S. utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, 
filed on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111,293, attorney docket no. 25791.3, fited on 12/771998; 
(2) U.S. utility patent application serial no. 09/510,913, attorney docket no. 
25791.7.02, fited on 2/23/2000, which claimed the benefit of the filing date of U.S. 
provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S, utility patent 
appficstton serial no. 09/502,350, attorney docket no: 25791.8.02, fited on 
2/10/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed 
the benefit of the filing date off U.S. provisiorial application no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183,548. fited on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of 
She filing date off U.S. provisional application no. 60/124.042, fifed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512,895, attorney docket no. 25791.12.02, filed 
on 2/24/2000, which claimed the benefit off the filing dates of U.S. provisional 
application no. 60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. provisional application no. 60/154,047, attorney docket no. 25791.29, filed on 
9/16/1999; (8) U.S. utility application no; 09/511,941, attorney docket no. 
25791.16.02, filled on 2/24/2000, which claimed the benefit off the filing date of U.S. 
provisional serial no. 60/121,907, attorney docket no. 25791.16, fited on 2/26/1999; 
(9) U.S. utility patent application no. 09/588,946. attorney docket no. 25791.17.02. 
fited on June 7, 2000, which claimed the benefit of the filing date of U.S. provisional 
patent application serial no. 60/137,998. attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122. attorney docket no, 
25791.23.02, fited on 4/26/2000, which claimed the benefit of the filing date of U.S. 
provisional application no. 60/131,106. attorney docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provisional application no. 60/146,203, attorney docket no. 
25791.25. fited on 7/29/1999; (12) U.S. provisional application no. 60/143,039, 
attorney docket no. 25791.28, filed- on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provisional application no. 607159.039. attorney docket no. 25791.36, fited 
on 10/12,1999; (15) U.S. provisional patent application no. 60/159,033, attorney 
docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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apptedton no. SO/1 55,228, attorney docket no. 25791.39, filed on 11/12/1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support member 1020. 
The anchoring device 1035 is, preferably adapted to be oontrollablly coupled to the 
expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring devioe 1035 preferably contrdiably anchors the expandable 
tubular member 1040 to the open hote wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the . 
expansion cone 1030. 

In a preferred embodiment, the anchoring device 1035 includes one or more 
expandable elements .1030 that are adapted to oontroitabty extend from the body off 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the ppen hob wellborn section 1005. In a preferred embodiment, the expandable 
elements 1 080 are actuated using fiuidic pressure. 

In a preferred embodiment, the anchoring device 1035 further includes a 
fluid passage 1038 adapted to receive a ball plug or other similar valving element. 
In this manner, fiuidic materials can.be exhausted from the anchoring device 1035 
and the fluid passage 1038 can be controltabJy plugged. Dn a preferred embodiment 
the anchoring device 1035 is any one of the hydraulicalty actuated packers 
comrrwcMy available from Halliburton Energy Services or Baker-Hughes, modified 
in accordance with the teachings of the present disclosure. . . 

in a preferred embodiment, the anchoring devices 135, 235, and 330 are 
also modified to includes a fluid passage that ran be controllably plugged in order to 
permit fiuidic materials to be exhausted from the anchoring devices 135, 235, and 
330. 

The expandable tubular member 1040 is removably coupled to the 
expansion cone 1030. The expandable tubular member 1040 is further" preferably 
coupted to the flexible coupling element 1055. . 

In a preferred embodiment, the expandable tubular member 1040 further 
indudes a tower section 1085, an intermediate section 1070, and an upper section 
1075. In a preferred embodiment, the lower secSon 1065 is coupled to the flexible 
coupling element 1055 in order to provide anchoring at an end portion of the 
expandable tubular member 1040. On a preferred embodiment, the wall thickness of 
the lower and intermediate sections, 1085 and 1070, are less than the wall thickness 
of the upper section 1075 in order to optimally couple the radially expanded portion 
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of toe expandable tubular member 1040 to to© wellbore casing 1000 and toe open 
hollo weflbore section 1005. 

In a preferred embodiment, toe expandable tubular member 1040 is further 
provided substantially as disctosed in one or more of toe following: (1) U.S. utility 
5 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1899, which claimed toe benefit of the filing date of U.S. provisional patent 
application no. 60/11 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed th® benefit of toe filing date of U.S. provisional 
application no. 80/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. Q9(502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
cJaimed toe benefit of toe filing date of U.S. provisional application no. 80/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed toe benefit off 
the filing date off U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,548, 
filed on 2/18/2000; (8) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed toe benefit of toe fiHng date of 
U:S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed toe benefit of the filing dates off U.S. provisional application no. 
80/121,841, attorney docket no. 25791.12, filed on 2/28/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed toe benefit off the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed toe benefit of toe filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed toe benefit of toe filing date of U.S. provisional application 
no. 60/131,108. attorney docket no. 25791.23, fifed on 4/23/1 ©99; (11) U.a 
provisional application no. 607146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 



60/152,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
5 attorney docket no. 25791.39, filed on 11/12/^999, the disclosures of which are 
incorporated herein by referenes. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided In accordance with the teachings of embodiments of expandable tubular 
members described above and illustrated In FIGS. 5-8. 

10 The upper sealing members 1045 are ooupled to the outer surfeoe of the 

upper portion 1075 of the expandable tubulair member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fiuidicly seal the interface ' 
between the radially expanded expandable tubular- member 1040 and the weNboms 
rasing 1000. In a preferred .embodiment, the apparatus 1015 includes a plurality of 

15 upper sealing members 1045. • 

The lower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The fower sealing 
members 1050 are preferably adapted to .engage and fluidlcJy seal the interface 
between the radially expanded expandable tubular member 1040 and the open 

20 welter® section 1005. In a preferred embodiment, the apparatus 1015 includes a 
plurality of lower sealing members 1050. 

The flexible coupling element 1055 is coupled to the lower portion 1085 of 
the expandable tubular member 1040. The flexible coupling element 1055 is 

0 

preferably adapted to radially expanded by the anchoring device 1035 into 
25 engagement within the walls of the' open hole wellbore section 1005. In this 
manner, the lower portion 1035 of the expandable tubular member 1040 is coupled 
to the walls of the open hole weliboire section 1005. In a preferred embodiment, the 
flexible coupling element 1055 is a slotted tubular member. In a preferred 
embodiment, the flexibte coupling element 1055 Includes one or more hook 
30 elements for engaging the walls of the open hole wefflbore section 1 005. 

As illustrated in FIG. 10a, the apparatus 1015 Is preferably positioned with 
the expandable tubular member 1040 positioned in overlapping relation with a 
portion of the wellbore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the lower portion of the wellbore rasing 1000. In a 
35 preferred embodiment, the upper sealing members 1045 are positioned in opposing 



relation to the tor portion of the wellbora rasing 1000 and the tower sealing 
members 1050 are positioned in opposing, relation to the walls of the open hole 
welter© section 1005. In this manner, the interface between the radially expanded 
tubuSar member 1040 and the wellbore rasing 1000 and open hole wellbore section 
1005 is optimally ffluidicly seated. • 

As illustrated in FIG. 10b, in a preferred embodiment, a quantity of a non- 
hardenable fluidic material is then injected into and then out of the apparatus 1015. 
In a preferred embodiment, the non-hardenable material is discharged from the 
apparatus 1015 using the valveable flow passage 1035. The non4iardenable fluidic 
• material may be any number of conventional commeraaily available filuidic materials 
such as Jot #xampte, drilling mud. , 

As illustrated in FIG. 10c, in a preferred embodiment, a quantity of a 
.hardenable fluidic sealing material is then injected into and put of the apparatus 
1015.. In a preferred embodiment, the hardenable fluidic sealing material is 
exhausted from the apparatus 1015' using the valveabte flow passage 10S5. In a 
preferred embodiment, the hardenable fluidic sealing material Ss permitted to 
completely fill the annular spaos between the tubular member 1040 and the open 
hois wellborn section 1005. The hardenable fluidic sealing material may be any 
number of oonventfonal commercially available materials such as, fctf example, 
cement, slag mix and/or epoxy resin. On this manner, a fluidic sealing annular 
element is provided around the radially expanded tubular member 1040. 

As illustrated in FOG. 10d, in a preferred embodiment, another quantity of a 
non-hardenabie fluidic material is then injected into and out of the apparatus 1015. 
On a preferred embodiment, a ball plug or dart 1080, or other similar fluid passage 
blocking device, is placed into the non-hardenable fluid material. In a pireferred 
embodiment, the ball plug 1080 then seats in and seals off the valveable fluid 
passage 1035. In this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1 040 to the open hole wellbore section 1 005. 

In an alternative embodiment, the valveable fluid passage 1035 includes a 
remote or pressure activated valve for sealing off the vatveabSe fluid passage 1035. 

As illustrated in FIG. 1Qe, in a preferred embodiment, the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1035 is pressurized and the 
expandable element 1030 is radially extended from the anchoring device 1035 
causing the flexible coupling element 1055 to radially expand into intimate contact 



with the walls of the open hote wellbore section 1005. In this manner, th© lower 
section 1035 of th© expandable tubular member 1040 is removably coupled to th© 
walls of th© open hole wellbore section 1 005. 

As illustrated in FIG. 1 0f, the expansion con© 1030 is then axially displaced 
by applying an axial. force to the second support member 1025. In a pmsferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact wKh the walls of the open : 
hole wellbore section' 1005. 

In an alternative embodiment, as illustrated in FIG. 10g, the. axial 
displacement of the expansion cone 1030 is enhanced by injecting a pressurised 
fiufdic material info the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the tower annular face of th© expansion cone 1030 using the pressurized flukJic 
material. In this manner, a temporary need for increased axial force during the 
radial expansion process ran be easily satisfied. 

•In a preferred embodiment, the hartSenable fluidic sealing material is then 
permitted to at least partial cure. 

As illustrated in FIGS. 10h and 10i, after the expandable tubular' member 
11040 has been "radially expanded bjf the axial displacement of the expansion cone 
1030, the first support member 1020 and the anchoring device 1035 are preferably' 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring, device 
1035 from the wellbore rasing 1000 and the open hole wellbor© section 1005. 

In a preferred embodiment, th© resulting* new section of wellbore rasing 
imdudes th© radially expanded tubular member 1040 and the outer annular tayer of ' 
the cured fluidic sealing material. In this manner, a new section of weltae casing 
is optimally provided. R/tor© generally, the apparatus 1015 is used to form and/or 
repair wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11 g, an alternative embodiment of an apparatus 
and method for coupling ,m\ expandable tubular member to a preexisting structure 
win now be described. Referring to Fig. 11a, a wellbore casing 1100 is positioned 
within a subterranean formation 1 105. The wellbore casing 1 100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1100 further indudes one or more openings 1110 that may have been the 
result of unintentional damage to th© wellbore casing 1100, or due to a prior 
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proration or fracturing operation performed upon the surrounding subterranean 
formation 1 105. As will be recognized by parsons having ordinary skill in the art, the 
•openings 1110 can adversely affect the subsequent operation and use of the 
wellborn -rasing 1 1 00 unless they am seated off. 

In a preferred embodiment, an apparatus 1115 is utilized to seal off the 
openings 1110 in the wellbore easing 1100. Mom generally, the apparatus 1115 is 
praferabiy utolized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120, a 
second support member 1125, an expansion cone 1130, an anchoring device 1135, 
and expandable tubular member 1 140, and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1 120 Is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
pressurized fiuidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1120 preferably has a substantially hollow annular cross sectional shape. . The first 
support member 1120 may, for example, be fabricated from conventional 
commercially available slick wire, braided wire, cdled tubing, or drilling stock 
material. 

The second support member 1125 is preferably adapted to be coupled to a 
surface location. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support member 1125 is preferably adapted to 
permit the expansion cone 1130 to be'axially displaced relative to the first support 
member 1120. The second support member 1125 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. • / 

In a preferred embodiment, the first support member 1120 is coupled to a 
surface location by a slip joint and/or sliding sleeve apparatus that is concentrically 
ooupled to the second support member 1 1 25. 

The expansion cone 1130 is coupled to the second support member 1125. 
The expansion od>ne 1130 is preferably adapted to radially expand the expandable 
tubuter member 1 140 when the expansion cone 1 130 is axially displaced relative to 
the expandable tubular member 1140. In a preferred embodiment, the expansion 
cone 1 130 is provided substantially as disclosed in one or more of the following: (1) 



U.S. utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, 
fifed on 12/3/1999, which cfeimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913, attorney docket no. 
25791.7.02, fitsd on 2/23/2000, which claimed the benefit of the filing date of U.S. 
provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent 
application, serial no. 09/502,350, attorney docket no. 25791.8.02, fifed on 
2/10/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/1 19,61 1, attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed 
the benefit of the filing date of U.S. provisional application no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183,546, filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, 
attorney docket no. 25791.11.02, filed 6n 3/10/2000, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/124,042, fifed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512,895, attorney docket no. 25791.12.02, filed 
on 2/24/2000, which daimsd the benefit of the filing dates of U.S. provisional 
application no. 60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. provisional application no. 60/154,047, attorney docket no. 25791.29, filed on 
9/16/1999; (8) U.S. utility application no. 09/511,941. attorney docket no. 
25791.16.02, filed on 2/24/2000, which claimed the benefit of the filing date Of U.S. 
provisional serial no. 60/121,907, attorney docket no. 25791.18, fifed on 2/26/1999; 
(9) U.S. utility patent application no. 09/588,946, attorney docket no. 25791.17.02, 
fifed on June 7, 2000, which claimed the benefit of the filing date of U.S. provisional 
patent application serial no. 60/137,998, attorney docket na 25791.17, fifed on 
6/7/1999; (10) U.S. utility patent application no. 09/559,122, attorney docket no. 
25791.23.02, filed on 4/26/2000. which claimed the benefit of the filing date of U.S. 
provisional application no. 60/131.108, attorney docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provisional application no. 60/146,203, attorney docket no. 
25791.25. fifed on 7/29/1999; (12) U.S. provisional application no. 60/143,039, 
attorney docket no. 25791.26. fifed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162.671, attorney docket no: 25791.27. fifed on 11/1/1999; 
(14) U.S. provisional application no. 60/159,039. attorney docket no. 25791.36, filed 
on 10/12,1999; (15) U.S. provisional patent application no. 60/159,033, attorney 
docket no. 25791.37, fifed on 10/12/1999; and (16) U.S. provisional patent 



application to. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 is coupled to the first support member 1120. 
The anchoring device 1135 is preferably adapted to be oontrcllably coupled to the 
expendable tubular member 1 140 and the wellbore casing 1 100. In this manner, the 
anchoring device 1135 preferably bontrollably anchors the expandable tubular 
member 1140 So the weHbore casing 1100 to facilitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1130. In a preferred embodiment, the anchoring device 1135 includes one or moms 
expandable elements 1 150 that are adapted to eontroJIably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular .member 1140 
and the wellbore rasing 1 100. In a preferred embodiment, the expandable elements 
1150 ere actuated using fluidlc pressure. In a preferred embodiment, the anchoring 
devtee 1135 is any one of the hydraulicaMy actuated packers commercially available 
from Halliburton Energy Services or- Baker-Hughes modified in accordance with the 
teachings of She present disclosure. ' 

The expandable tubular member 1140. is removably coupled So the : 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the - anchoring 
device 1135. In a preferred embodiment, the expandable tubular member 1140 
includes one or more anchoring windows 1155 for permitting the expandable 
efements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1140. 

In a preferred embodiment, the expandable tubular member 1140 further 
includes a lower section 1160, an intermediate section 1165, and an upper section 
1170. In a preferred embodiment/the lower secHon 1160 rests upon and is 
supported by the expansion cone 1130. In a preferred embodiment, the 
intermediate section 1 165 includes the anchoring windows 1 155 in order to provide 
anchoring at an intermediate portion of the expandable tubular member 1 140. 

In a preferred embodiment, the expandable tubular member 1140 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 00/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
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on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, ffod on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
5 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed- on 11/15/1999, which claimed the bened of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1898; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 

10 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filled on 2/24/2000,, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/23/1 8©9 and U.S. provisional 

15 application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/51 1,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional seria! no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1989; (9) U.S. utility patent 
application no. 09/588,946,. attorney docket no. 25791.17.02, filed on June 7, 2000, 

20 which claimed the benefit of the filing date off U.S. provision®! patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1989; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed She benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket ho. 25791.36, filed on 10/12,1999; (15) 

30 U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.s: provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surface of the 

35 expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engag© and fluldicly seal the interface between the radially expanded 
expandable tubular member 1140 and the wellbor© casing 1100. Un a preferred 
embodiment, the apparatus 1115 includes a plurality of scaling members 1145. In a 
• preferred embodiment, the sealing memb®rs 1145 surround and isolate th© opening 
5 1110. 

As illustrated in FIG. 11a, th® apparatus 1115 is preferably positioned within 
the wellbor© rasing 1100 with the expandable tubular m®mb®r 1140 positioned In 
opposing relation- to the opening- 1 110. In a preferred embodiment, the apparatus 
1115 includes a plurality of seaBng members 1145 that are positioned above and 

10 below th© opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1 140 optimally fluididy isolates the opening 1110. 

As illustrated in FIG. 11b, th© apparatus 1115 is then anchored to the 
wellbor© rasing 1 100 using the anchoring device 1 135. In a preferred embodiment, 
the anchoring device 1135 is pressurized and th®. expandable element 1150 is 

15 extended from the anchoring device 1135 through the corresponding anchoring 
window 1 1 55 in the expandable tubular member 1 140 into intimate contact with the. 
wellbor® casing 1100. In -this manner, th© intermediate section 1165 of the 
expandab!® tubular member 1 140 is removably coupled to the wellbor® casing 1 100. 
In an alternative embodiment, a compressible, cement and/or ©poxy is ton 

20 injected into at least a portion of the annular space between th© unexpended portion 
of the tubular member 1140 and the wellbor© rasing 1100. The compressible 
cement and/or epoxy is then permitted to at least partially cure prior to th® initiation 
of the radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tubular member 1 140. 

25 As illustrated in FOG. 11c, in a profemsd embodiment, th® expansion oone 

1130 is then axially displaced , by applying an . axial force to the second support 
member 1 125. In a preferred embodiment, the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 into intimate contact with th® walk of th® wellbor© or the wellbor® 

30 casing 1100. 

As illustrated in FIG. 11d, in a preferred embodim®nt, th© axial displacement 
of the expansion cone 1130 is stopped one® the expansion cone 1130 oontacts the 
lower portion of the anchoring device 1 1 35. 
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As illustrated in FIG. 11e, in a preferred embodiment, the anchoring device 
1135 is then decoupled from the wellbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 1 1f, in a preferred embodiment the axial displacement 
of the expansion cone 1130 is then resumed. In a preferred embodiment the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1 1 00 In a preferred embodiment, the lower section 1 160 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling members 
to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 1 00. 

As illustrated in FIGS. 11g ( after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 
tubular member 1140. In this manner, repairs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
inside diameter of the radially expanded tubular member 1140 is substantially 
constant 

Referring to FIGS. 12a to 12d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 12a r a wellbore casing 1200 Is positioned 
within a subterranean formation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation performed upon the surrounding subterranean 
formation 1205. As will be recognized by persons having ordinary skill in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 
wellbore casing 1 200 unless they are sealed off. 

In a preferred embodiment an apparatus 1215 is utilized to seal off the 
openings 1210 in the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 
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The apparatus 1215 preferably indudes a support member 1220, an 
expandable expanscon cone 1225, an expandable tubular n^mb®r 1235. and on® or 
more sealing members 1240. . 

Titos support member 1220 is preferably adapted to be coupled to a surface 
location. The support member 1220 is further coupled to the expandable expansion 
oon© 1225. The support member 320 is preferably adapted to convey pressurized 
flwodic materials and/or etedrical current and/or communication signals from a 
surface location to the expandable expansion cone. The support member 1220 
may, for example, be oonventfonal commercially available slick wire, braided ware, 
rated tubing, ox drilling stock material. 

. The expandable expansion cone. 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axSally displaced relative to the expandable tubular* member 1235. The 
. expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is controllably radially expanded. The expandable expansion 
cone 1225 may be' any number of conventional commercially available radially 
expandable expansion cones. In a' preferred embodiment, the., expandable 
expansion cone 1225 is provided substantially as disposed in U.S. Patent No. 
5,348,095,- the disdosure of which is incorporated herein by reference. 

In a preferred embodiment, the expansion cone 1225 is further prodded 
substantially as disctosed in one or more of .the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which daimed the benefit of the filing date, of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filled 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisions 
appJIcaticn no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, fBed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
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filed on 2/18/2000; (8) U.S. utility patent application no. 09/523,480, attorney docket 
no. 25701.1102, fltod on 3/10/2000, which claimed the benefit of the filing date off 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, atto^y docket no. 25791.12.02, filed on 2/24/2000, 
5 which claimed the benefit of the filing dates of U.S. provisional application no. 
80/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applicatfon no. 80/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121,907, attorney docket no. 2579116, fifed on 2/26/1999; (9) U.S. utility patent 
appficatfon no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
seriai no. 60/137,98®, attorney docket no. 2579117, filed on 6/7/1939; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 

1 5 4/26/2000, wfoich claimed the benefit of the fiBng date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/143,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25701.23, filed on 7/9/1999; (13) U.S. provisional patent - application serial no. 

20 60/162,671, attorney docket no. 2579127, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,003, attorney docket no. 25791.37, 
filed on 10/12/1989; and (18) U.S. provisional patent application no. 80/165,228. 
attorney docket no. 2579139, filed on 11/12/198®, the disclosures of which are 

25 incorporated heroin by reference. 

The expandable tubular member 1235 is removably coupled to the 
expansion cone 1225. In a preferred embodiment, the expandable tubular member 
1235 includes one or more engagement devices 1250 that are adapted to couple 
with and penetrate the wellbore rasing 1200. in this manner, the expandabte 

30 tubular member 1235 is optimally coupled to the weObore casing 1200. .In a 
preferred embodiment, the engagement devices 1250 include teeth for biting into 
the surface of the wellbore casing 1200. 

In a preferred embodiment, the expandable tubular member 1235 further 
includes a tower section 1255, an intermediate section 1260, and an upper section 

35 1265. In a preferred embodiment, the tower section 1255 includes the engagement . 
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devices 1250 In order to provide anchoring at an end portton of the expandable 
tubuter member 1235. In a preferred embodiment, the wall thickness of the lower 
and intermediate sections, 1255 and 1230, are less than the wall thickness of the 
upper section 1285 in order to optimally facilitate the radial expansion of the lower 
and intermediate sections, 1255 and 1280, of the expandable tubular member 1235. 
Iln an alternative embodiment, ths tower section 1255 off the expandable tubular 
member 1235 is slotted in order to optimally facilitate the radial expansion off the 
lower section 1255 off the expandable tubular member 1235 using the expandable 
expansion cone 1225. 

In a preferred embodiment, the expandable tubular member 1235 is further 
provided substantially as disclosed in one or more off the following: (1) U.S. utility 
patent application serial no. 08/454,139, attorney dcctost no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit off the filing date of U.S. provisional patent 
application no. 80/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 80/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit off the filing date off U.S. provisional application no. 60/119,811, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, fited on 11/15/1999, which eteimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
fBed on 2/18/2000; (6) U.S. utility patent application no. 09/523,480. attorney docket 
ho. 25791.11.02, filed on 3/10/2000, which claimed the benefit off the filing date off 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the benefit of the filing dates off U.S. provisional application no. 
80/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U S. utility application no. 09/51 11941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date off U.S. provisional serial no. 
60/121.807, attorney docket no, 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.846. attorney docket no. 25791.17.02, filed on June 7. 2000, 
which claimed the benefit of the filing date off U.S. provisional patent application 
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serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) US. provisional 
application no. 60/159,039, attorney docket no. ^5791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The sealing members 1240 are preferably coupled to the outer surface of the 
upper portion 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fluididy seal the interface between the 
radially expanded expandable tubular member 1235 and the wellbore casing 1200. 
In a preferred embodiment, the apparatus 1215 includes a plurality of sealing 
members 1240. In a preferred embodiment, the sealing members 1240 surround 
and isolate the opening 1210. 

As illustrated in FIG. 12a, the apparatus 1215 is preferably positioned within 
the wellbore casing 1200 with the expandable tubular member 1235 positioned in 
opposing relation to the opening 1210. In a preferred embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 that are positioned above and 
below the opening 1210. In this manner, the radial expansion of the expandable 
tubular member 1235 optimally fluididy isolates the opening 1210. 

As illustrated in FIG. 12b, the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the wellbore casing 1200 by expanding the 
expandable expansion cone 1225 into contact with the lower section 1255 of the 
expandable tubular member 1235. In a preferred embodiment, the lower section 
1255 of the expandable tubular member 1235 is radially expanded into intimate 
contact with the wellbore casing 1200. In a preferred embodiment, the engagement 
devices 1250 are thereby coupled to, and at least partially penetrate into, the 
wellbore casing 1200. In this manner, the lower section 1255 of the expandable 
tubular member 1235 is optimally coupled to the wellbore casing 1200. 
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On an alternative embodiment, a compressible cement and/or ©poxy is than 
injected into the annular space between the unexpanded portion of the tubular 
member 1235 and th© wellbcr© rasing 1200. Th© compressible osment and/or 
©poxy msy then b© permitted to at {©est partially cur© prior to th© initiation of th© 
5 radial ©xpansfan process. On .this manner, an annular structural support and flutdic 
is provided around th© tubuter member 1235. 

As illustrated in FOG. 12c, th© expandable expansion ran© 1225 Is th©n 
anally displaced by applying an axial fore© to th© support member 1220. In a 
pr©f©rr©d embodiment, th© axial displac©m©nt of th© expansion con© 1225 radially 
10 expands th© ©xpandabl© tubular m©mb©r 1235 into intimat© contact with th© mills of 
th© wellbor© easing 1200. ' 

As illustrated in FIG. 12d, in a pr©f©rr©d embodiment, after th© ©xpandabl© 
tubular member 1235 has b©©h radially expanded by th© axial displac©m©nt of th© 
©xpandabl© expansion con© 1235, th© opening 1210 in th© wellbore rasing 1200 is 
1 5 sealed off by th© radially expanded tubutef m©mb©r" 1 235. In this manner, repairs to 
th® wellbor® rising 1200 ar© optimally provided. (More generally, the apparatus 
1215 is used to repair or form wellbor© casings, pip©Rn©s, and structural supports. 

Referring to FIGS. 13a to 13d, an alternative embodiment of an apparatus 
and method tor coupling an ©xpandabt© tubular member to a preexisting structure 
20 will now be described. Referring to Fcg. 13a, a wellbor© rasing 1300 is positioned 
within a subterranean formation 1305. The wellbor© rasing 1300 may be positioned 
in any orientate from th© vertical direction to th© horizontal direction. Th© wellbor© 
. casing 1300 further includes on© or more openings 1310 that may have been the 
result of unintentional damage to the wellbor© ' rasin© 1300, or due to a prior 
25 perforation or fracturing operation performed upon the surrounding subterranean 
formation 1305. As will be recognized by persons having ordinary skill in the art, th© 
openings 1310 can adversely affect the subsequent operation and use of the 
wellbore rasing 1 300 unfess they are sealed off. 

Dn a preferred embodiment, an apparatus 1315 is utilized to seal off the 
30 openings 1310 in the weJIbdre rasing 1300. More generally, the apparatus 1315 is 
preferabSy utilized to form or repair wellbor© casings, pipelines, or structural 



The apparatus 1315 preferably IncJudes a support member 1320, ah 
expansion cone 1325, an expandable tubular member 1335, a heater 1340, and one 
35 or more sealing members 1345. 
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The support member 1320 is preferably adapted to be coupled to a surface 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
5 location to the expansion cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The expansion cone 1325 is coupled to the support member 1320. The 
expansion cone 1325 is preferably adapted to radially expand the expandable 

10 tubular member 1335 when the expansion cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available expansion cones. 

In a preferred embodiment, the expansion cone 1325 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 

15 application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121,907. attorney docket no. 25791.18, fifed on 2/26/1999; (9) U.S r utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
■which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utlify patsnt application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/28/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
apportion no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033,- attorney docket no. 25791.37, 
fifed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

15 attorney docket no. 25791.39, fifed on 11/12/1999, the disclosures of which are 
incorporated herein by reference.. 

The .expandable tubular member 1335 is removably coupled to the 
expansion cone 1325. On a preferred embodiment, the expandable tubular member 
1335 includes one. or mare engagement devices 1350 that are adapted to couple 

20 with and penetrate thewellbore rasing 1300. In this manner, the expandable 
tubular member 1335 is optimally 'coupled to the wetlbore casing 1300. ' In a 
preferred embodiment, the engagement devices 1350 incflud© teeth for biting into 
the surface of the wellbor© casing 1 300. 

In a preferred embodiment, the expandable tubular member 1335 further 

25 includes a tower section 1355, an intermediate section 1380, and an upper section 
1365. in a preferred embodiment, the lower section 1355 includes the engagement 
devices 1350 in order to provide anchoring at an end portion of the expandable 
tubular member 1335. In a preferred embodiment, the wall thickness of the tower 
and intermediate sections, 1355 and 1360, are less than the wall thickness of the 

30 upper section 1365 in order to optimally facilitate the radial expansion of the lower 
and intermediate sections, 1355 and 1360, of the expandable tubular member 1335. 

In a preferred embodiment, the lower section 1355 of the expandable tubular 
member 1335 includes one or more shape memory metal inserts 1370. In a 
preferred embodiment, the inserts 1370 are adapted to radially expand the lower 

35 section 1355 of the expandable tubular member 1335 into intimate contact with the 
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weDbore casing 1300 when heated by the heater 1340. The shape memory metal 
inserts 1370 may be fabricated from any number of conventions! commercially 
available shape memoyy alloys such as, for example, NiTl or NiTiNOL using 
conventional forming processes such as, for example, those described in U.S. 
5 Patent Nos. 5,312,152, 5,344,508, and 5,718,531, the disclosures of which* are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 preferably radially expand the lower section 1-355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transformation temperature using the heater 1340. In a preferred embodiment, the. 

10 transformation temperature of the inserts 1370 ranges from about 250® F to 450®' F. 
In a preferred embodiment, the material composition of the tower section 1 355 of the 
expandable . tubular member 1335 is further selected to maximize the radial 
expansion off the tower section 1355 during the transformation process. 

In a preferred embodiment, the inserts 1370 are positioned within one or 

15 more corresponding recesses 1375 provided- in the lower section 1355 of the 
expandable tubular member 1335. - Alternatively, the inserts 1370 are completely, 
contained within the lower sectfon 1 355 of the expandable tubular member 1 335. 

In a preferred embodiment, the expandable tubular member 1335 is further 
provided substantially as disclosed in one or more of the' following: (1) U.S. utility 

20 patent application serial no. 08/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 80/111,293, attorney docket no. 25791.3, filed on 12/7/1898; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

25 application no. 80/121,702, fiEed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,811, 
attorney docket no. 257918; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

30 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

35 appJiratfon no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
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which cteimed the benefit of the filing dates of U.S. provisional application no. 
80/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, fifed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing, date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/187,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date, of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
is preferably adapted -to controllabty generate a localized heat source for elevating 
the temperature of the inserts 1370. On a preferred embodiment, the heater 1340 
includes a conventional thermostat control in order to control the operating 
temperature. The heater 1340 is preferably controlled by a surface control device in 
a conventional manner. 

The sealing members 1345 are preferably coupled to the outer surface of the 
upper portion 13Q5 of the expandable tubular member 1335. The sealing members 
1345 are preferably adapted to engage and fluididy seal the Interface between the 
radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
In a preferred embodiment, the apparatus 1315 includes a plurality of sealing 
members 1345. In a preferred embodiment, the sealing members 1345 surround 
and Isotete the opening 1310. 
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As illustrated in FIG. 13a. the apparatus 1315 is preferably positioned within 
the wellborn casing 1300 with the expandable tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 
5 below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1335 optimally ftuididy isolates the opening 1310. 

As illustrated in FIG. 1 3b, in a preferred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 Is then anchored to the weilbore casing 1300 
by radially expanding the Inserts 1370 using the heater 1340. In a preferred 
10 embodiment, the expansion of the inserts 1370 causes the lower section 1 355 of the 
expandable tubular member 1335 to contact the weilbore casing 1300. In a 
preferred embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate into, the weilbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 
15 weBbore casing 1300. 

In an alternative embodiment a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 1335 and the weilbore casing 1300. The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 
20 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1 335. 

As illustrated in FIG. 13c, the expansion cone 1325 is then axially displaced 
by applying an axial force to the support member 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 
25 tubular member 1335 into intimate contact with the walls of the weilbore casing 
1300, 

As illustrated in FIG. 13d. in a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cone 1335. the opening 1310 in the weilbore casing 
30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 
repairs to the weilbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is used to repair or form weilbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 14a to 14g, an alternative embodiment of an apparatus 
35 and method for coupling an expandable tubular member to a preexisting structure 
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will now be described. Referring to Fig. 14a, a wellbore casing 1400 is positioned 
within a subterranean formation 1405. The wellbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further includes one or more openings 1410 that may have been the 
result of unintentional damage to the wellbore casing 1400, or due to a prior 
perforation or fracturing operation performed upon the surrounding subterranean 
formation 1405. As will be recognized by persons having ordinary skill in the art, the 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 

In a preferred embodiment, an apparatus 1415 is utilized to seal off the 
openings 1410 In the wellbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 
second support member 1425, a coupling 1430, an expandable tubular member 
1435, an expansion cone 1440, a third support member 1445, and a packer 1450. 

The first support member 1420 is preferably adapted to be coupled to a 
surface location. The support member 1420 is further coupled to the expansion 
cone 1440. The first support member 1420 is preferably adapted to convey 
pressurized fiuidic materials and/or electrical current and/or communication signals 
from a surface location to the expansion cone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional commercially available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The second support member 1425 is preferably adapted to be coupled to a 
surface location. The support member 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fiuidic 
materials and/or electrical current and/or communication signals from a surface 
location to the coupling 1430. The second support member 1425 may, for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
drilling stock material. 

The coupling 1430 is coupled to the second support member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventional 
commercially available passive or actively controlled coupling devices such as, for 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
. mechanical slip. 

The expandable tubular member 1435 & removably coupled to the coupling 
1430. In a preferred embodiment, the expandable tubular member 1435 includes 

5 one or more engagement devices that are adapted to couple with and penetrate the 
welfbora casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the wellbore rasing 1400. In a preferred embodiment, the 
engagement devices include teeth for biting into the surfaos of the wellbore rasing . 
1400. In a preferred embodiment, the ©xpandabfe tubular member 1435 further 

10 includes one or more sealing members 'on the outside surface of the expandable 
tubular member 1435 in order to optimally seal the interface between the 
expandable tubular member 1435 and the wellbore rasing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

15 patent application serial no. 09/454,139, attorney docket no.. 25791 .3.02, filled on 
12/3/1999,. which claimed .the benefit of the filing date of U.S. provisional patent' 
applicaftton no. 80/11 1,293, attorney docket no. 25791.3, filed on 12/7/1993; (2) U.S. 
ufflity patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350,. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,81 1, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (8) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000* which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

30 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appSratten no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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80/121,907. attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S: utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, fited on June 7, 2000, 
which dlaimed the benefit erf the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/28/2000, whech daimed the benefit of the filing date of U.S. provisional application 
no. 60/131,103, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.38, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 80/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on -11/12/1999, the disclosures of which are 
incorporated herein by referenoa. 

The expansion goto 1440 is ooupted to the firs* support member 1420 and 
the thlmd support member 1445. The expansion cone 1440 is preferabSy adapted to 
radially expand the expandable tubular member 1435 when the expansion cone 
1440 is axialiy displaced relative to the expandable tubular member 1435. 

In a preferred embodiment,' the expansion oome 1440 is provided 
substantially as disctosed in one or mom of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date off U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
cJaimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
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no. 2S791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 

5 00/121,841, attorney docket no. 25791.12, filed on 2/23/1899 #nd U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, fifed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

10 application no. 09/508,948, attorney docket no. 25791.17.02, fited on June 7, 2000, 
which daimsd the benefit of the filing date of U.S. provisional patent application 
serial no, 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed .the benefit of the filing date of U.S. provisional application 

15 no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1 989; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

20 application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

25 Th® third support, member 1445 is preferably coupled to the expansion cone 

1440 and the packer 1450. The third support member 1445 is preferably adapted to 
convey pressurized ftuldic materials and/or electrical current and/or communication 
signals from a surface location to the packer 1450. The third support member 1445 
may, for example, be conventional commercially available slick wire, braided wire, 

30 coiled tubing, or drilling stock material. 

The packer 1450 is coupled to the third support member 1445. The packer 
1450 is further preferably adapted to controllabty coupled to the wellbore casing 
1400. The packer 1450 may be any number of conventional commercially available 
packer devices. In an alternative embodiment, a bladder, slipped cage assembly or 

35 hydraulic slips may be substituted for the packer 1450. 



As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned within 
the wellbore casing 1400 with the bottom of the expandable tubular merriber 1435 
and th© top of the expansion con© 1440 positioned proximate th© opening 1410. 

As illustrated 8n FIG. 14b, in a psnsfenred embodiment, th© packer 1450 is 
5 then anchored to the. wellbor© rasing 1400. In this manner, the expansion cone 
1440 is maintained in a substantially stationary position. 

. As illustrated in FIG. 14c, in a preferred embodiment, the expandable tubular 
member 1435 is then towered towards the stationary' expansion cone 1440. On a 
preferred embodiment, as illustrated in FUG. 14d, the tower end of the expandable 

10 tubular member 1435 impads the expansion cone 1440 and is radially expanded 
into contact with the wellborn© rasing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more -engagement 
devices for engaging the wellbor© rasing 1400 in order to optimally coup!© the end 
of the expandable tubular member 1435 to the wellbor© rasing 1 400. 

15. In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular spara between the unexpended portion of the tubular 
member 1435 and the. wellbor© rasing 1400. The compressible cement and/or- 
epoxy is then permitted to at feast partially cure prior to th© initiation of the radial 
expansion process. In th© manner, an annular striiiclural support and fluidic seal is . 

20 provided around the tubular member 1435. 

As illustrated in FIG. 14©, in a preferred embodiment, the packer 1450 is 
decoupled from the wellbore rasing 1400. 

As illustrated in FIG. 14f, In a preferred embodiment, the expansion cone 
1440 is then axially displaced by applying an axial force to the first support member 

25 1420. In a preferred embodiment, the axial displacement of the expansion rone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
with the walls of the wellbore rasing 1400. In a preferred embodiment, prior to the 
initiation off the axial displacement of the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g, in. a preferred embodiment, after the expandable' 

tubular member 1435 has been completely radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 in the wellboif© rasing 
1400 is sealed off by the radially expanded tubular member 1435, In this manner, 
repairs to the wellbore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d f an alternative embodiment of an apparatus 
for coupling an expandable tubular member to a preexisting structure will now be 

5 described. Referring to Fig. 15a, a wellbore casing 1500 is positioned within a 
subterranean formation 1505. The wellbore casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a prior perforation or 

10 fracturing operation performed upon the surrounding subterranean formation 1505. 
As will be recognized by persons having ordinary skill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 

15 openings 1510 in the wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525, an expansion cone 1530, a coupling 1535, a 

20 resilient anchor 1540, and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 

25 location to the resilient anchor 1 540. The support member 1 520 may, for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
drilling stock material 

The expandable tubular member 1525 is removably coupled to the 
expansion cone 1530. In a preferred embodiment, the expandable tubular member 

30 1 525 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to the wellbore casing 1500. In a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
wellbore casing 1500. In a preferred embodiment, the expandable tubular member 

35 1525 further includes one or more sealing members 1545 on the outside surface of 
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the expandable tubular member 1525 in order to optimally seal the interface 
between the expandable tubular member 1525 and the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 includes a 
lower section 1550, an intermediate section 1555, and an upper section 15S0. In a 
preferred embodiment, the wall thicknesses of the lower and Intermediate sections, 
1550 and 1555, are toss than the wall thickness of the upper sectar1560 in order 
to optimally facilitate the radial expansion of the expandable tubutar member 1525, 
In a preferred embodiment, the sealing members- 1545 are provided on the outside 
surface of the upper section 1560 of the expandable tubular member 1525. On a 
preferred embodiment, ' the resilient anchor 1540 is coupled to the lower section 
1550 of the expandabte tubular member 1525 in order to optimally anchor the 
expandable tubular member 1 525 to the wellbore casing 1 500. 

In a preferred embodiment, the expandable tubular member 1525 is further 
provfded substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed On 
12/3/1999, which cteimed the benefit- of the filing date of U.S. provisional patent 
application no. 60/111,293, attormy docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 08/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; <6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of Jhe filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/28/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
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80/121.807, attorney docket no. 25791.16, fited on 2/28/1999; (9) U.S. utility patent 
application no. 09/588,948, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing- date of U.S. provisional patent application 
serial no. 80/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/28/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,103, attorney docket no. 25791.23, filed on 4/23/1999; (11) U.S. 
provisional application no. 60/148,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S: provisional application no. 60/143,039, attorney docket no. 
25791.28, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The expansion cone 1530 is coupled to the support member 1520 and the 
coupling 1535. The expansion cone 1530 is preferably adapted to radially expand 
the expandable tubular member 1525 when the expansion cone 1530 is sodally 
displaced relative to the expandable tubular member 1525. The expansion cone 
1530 may be any number of conventional commercially available expansion cones. 

In a preferred embodiment, the expansion cone 1530 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S! provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. -prows tonal 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisions! application no. 60/124,042, filed on 3/11/1999; (7) U.S. utiiity patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
80/121,841, attorney docket no. 25791.12, filed on 2/28/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/18/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.18.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit off the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,103. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 80/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.28, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791 .27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisiona! patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by- reference. 

The coupling 1535 is preferably coupled to the support member 1520, the 
expansion cone 1530 and the resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fluidic materials and/or electrical current 
and/or communication signals from a surface location to the resilient anchor 1535. 
The coupling 1535 may, for example, be conventional commercially available slick 
wire, braided wire, coiled tubing, or drilling stock material. In a preferred 
embodiment, the coupling 1535 is decoupled from the resilient anchor 1540 upon 
initiating the axial displacement of the expansion cone 1 530. 

The resilient anchor 1540 is preferably coupled to the lower section 1550 off 
the expandable tubular member 1525 and the coupling 1535. The resilient anchor 
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1540 is further preferably adapted to be controllably coupled to th© wellbore casing 
1500. 

Referring to FIGS.. 16a and 18b, in a 'preferred embodiment, the resilient 
-anchor 1540 includes one or mora coaled resilient members 1600 and corresponding 
5 releasable coupling devices 1605. In a preferred embodiment, the resilient anchor 
1540 is maintained in a compressed elastic position that is oontraltebly released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FSG. 16b, in a 
preferred embodiment, when the coupling device 1605 is released, the raited. 

10 resiBe'nt member 1600 at least partially uncoils in the outward radial direction. Dn a 
preferred embodiment, at least a portion. of the coaled member 1800 is coupled to 
the lower section 1550 of .the expandable tubular member 1525. In a preferred 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable. tubular member 1525 to the wellbore easing 1500. 

15 The coiled member 1600 may be fabricated from any number of 

conventional commercially available resilient materials, in a preferred embodiment,, 
the railed member 1600 is fabricated from a resilient material such as, tor example, 
spring steel. In a preferred embodiment, the coaled member 1600 is (fabricated from 
memory metals' on order to optimally provide ©onto! .of shapes and stresses. 

20 In a preferred embodiment, the releasable coupling device 1605 maintains 

the raited member 1600 is a coiled position until the device 1605 is released. The 
releasable coupling device 1605 may be any number off conventional commsjrcially- 
available releasable coupling devices such as, for example, an explosive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a 

25 preferred embodiment, the resilient anchor 11 540 is positioned to apply the maximum 
■ -normal force to the walls; of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or more resilient anchoring 
30 members 1705, one or more corresponding rigid attachments 1710, and one more 
corresponding releasable attachments 1715. In a preferred embodiment, the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by the corresponding rigid and releasable attachments, 1710 and 1715. In a 
preferred embodiment, when the corresponding releasabte attachment 1715 Is 
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released, the corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 1 700. 

As illustrated In FIG. 17a, one end of each resilient anchoring member 1705 
is rigidly attached to the outside surface of the tubular member 1700 by a 
corresponding .rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface off the tubular member 
1700 by a corresponding releasable attachment 1715. As illustrated in FIG. 17b, in 
a preferred embodiment, releasing the releasable attachment 1715 permits the 
resilient energy stored in the resilient anchoring member 1705 to be released 
thereby causing the resilient anchoring member 1705 to swing radially outward from 
the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

Th® resilient anchoring members 1705 may be fabricated from any number 
of resilient materials. In a preferred embodiment, the resilient anchoring members 
1705 are fabricated from memory metal in order to optimally provide control off 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
convention®! commercially available materials. In a preferred embodiment, the rigid 
attachments 1710 are fabricated from 4140 steel in order to optimally provide high 
strength. 

The releasabie attachments 1715 may be fabricated from any number of 
conventional commercially available devices such as, for example, explosive bote. 

On another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
resilient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805, one or mora resilient members 1810. and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated In ' FIG. 18b, in a preferred embodiment, when the 
release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are permitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably Includes one or more openings 1820 
for containing the release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tubular member 1800 may be fabricated from any 
number of conventional commercially available materials. In a preferred 
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embodiment, the tubular member 1800 is fabricated from 4140 steal in order to 
optimaOiy proved® high strength. 

The anchoring devices 1805 are housed within tha tubular member 1800. 
Tha anchoring devices 1805 are preferably adapted to at least partially extend 
5 through tha corresponding openings 1820 in tha tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partiality 
penetrate, the surface of tha wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number off durable hard materials such asi for example, 
tungsten carbide, machine tool steel, or . hard faced steel. In a preferred 
10 embodiment, the anchoring devices 1805 are fabricated from machine tool steal in 
order to optimally provide high strength, hardness, and fracture toughness. 

Tha resilient members 1810 are coupled to the Enside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a preferred embodiment, 
15 whan the release devices 1815 release the anchoring device® 1805, tha resilient 
members 1810 are preferably adapted to force the anchoring devices at (east 
partially through the corresponding openings 1820 into contact with, ' to at least 
partially penetrate, the wallbore casing 1 500. 

The release devices 1815 are positioned within and coupled to tha openings 
20 1820 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold tha corresponding anchoring devices 1805. within the. tubular member 1800 
unffl released by a control signal provided from a surface, or other, (location. The 
release devices 1815 may be any number of conventional commercially available 
release devipas... In a preferred embodiment, the release devices 1815 are pressure 
25 activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is preferably positioned within 
the wellbore rasing 1500 with the expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b, in a preferred embodiment, the resilient anchor 
30 1540 is than anchored to tha wellbore rasing 1500. In this manner, tha lower 
section 1550 of tha expandable tubular member 1525 is anchored to the wellbore 
casing 1500. in a preferred embodiment, the resilient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surface location. 

Dn an alternative embodiment, a compressible cement and/or epoxy is then 
35 injected into the annular space between the unaxpartded portion of the tubular 
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member 1525 and the wellbore casing 1500. ,The compressible cement and/or 
©poxy is than permitted to at least partially cur© prior to the initiation of the radial 
expansion process. In this manner, an annutar structural support arid fluidic s©al is 
provid©d around th© tubullar member 1525. 

As illustrated in Ft©. 1§c, in a preferred embodiment, the expansion con© 
1530 Is th©n axtelly. .displaced by applying an axial fore© to th© support member ■ 
1520. In a preferred embodiment, ft® axial displacement of th© expansion cons 
1530 radially expands th© expandable tubular member 1525 into intimat© contact 
^th© walls of thswllbor© casing 1500.- • 

As illustrated in FIG. 15d, in a preferred ©mbodim©nt, after th® expandable 
tubuSar member 1525 has been completely radially expanded by th© axial 
displacement of th© expansion con© 1530, th© opening 1510 In th© wellbore casing 
1500 is seated off. by th® radially ©xpanded tubular member 1525. In this manner, 
repairs to th© wellbore rasing 1500 are optimally provided, More generally, th© 
apparatus 1515 is us©d to repair or form wellbore casings, pipeBnes, and structural 
supports. 

• Referring to FIGS. 1Sa, 19b and 19c* an alternative embodiment of an 
expandable tubular member 1900 for us© in th© apparatus' 1515 will now b© 
described. In a preferred embodiment, th© expandable tubular member 1900 
indudes a tubular body 1905, one or more resilient panels 1910. one or more 
corresponding engagement members 1915, and a release member 1920. In a 
p^fi^rod embodiment, the resilcent panels 1910 are adapted to expand in th® radial 
direction after being reteased by th© release member 1920. In this mann©r, th© ■ 
expandable tubular member 1900 is anchored to a preexisting structure such as, for 
example, a wellborn rasing, an open- hde wellbore section, a pipeline, or a structural 
support. 

The tubular member 1905 Is coupled to th© resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially available 
expandabt© tubular members. In a preferred embodiment, the tubular member 1905 
is an expandable rasing in order to optimally provide high strength. 

Th© resilient panels 1910 are coupted to th© tubular member 1905. The 
resilient panels 1910 are further releasably coupled to th© release member 1920. 
The res«5®nt panels 1910 are preferably adapted to house the expansion con© 
1530. Th© resUtent panels 1910 are preferably adapted to extend to th© position 
1925 upon being released by th© release member 1920. In a preferred 
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embodiiment, the resilient -panels 1910 are coup!sd to the tubular member 1903 by 
welding in order to optfmalty provide high strength. The resilient parcels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials. In a preferred embodiment, the. resilient panels 1910 are fabricated from 
spring steel in order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbor© rasing 1500, or other preexisting structure. 

The release member 1920 Is releasably coupled to the resilient panels 1910. 
The release member 1920 is preferably adapted. to oontrollably release the resilient 
panels 1910 from their Initial strained, positions in order to permit the resilient panels 
1910 to expand to their expanded positions 1925. tn a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. On this manner, 
electrics! and/or control and/osr hydraulic signals are communicated to and/or from 
the release member 1920. The release member 1920 may be any number of 
conventional commsrdalty available release devices. 

Referring to F!GS. 20a to 20d ( an alternative embodiment of an apparatus ■ 
and method for coupSng an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 20a, a wellbore rasing 2000 is positioned 
within a subterranean formation 2005. The wellbore rasing 2000 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
rasing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore rasing 2000, or due to a prior, 
perforation or fracturing operation performed upon the surrounding subterranean 
formation 2005. As will be recognized by persons having ordinary skill In the art, the 
openings 2010 ran adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the wellbore rasing 2000. More generally, the apparatus 2015 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025, an expansion cone 2030, a coupling 2035, a 
resilient anchor 2040, and one or more seals 2045. 
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Th© support member 2020 is preferably adapted to b© coupled to a surfaoe 
location. Th© support member 2020 is further coupled to the expansion con® 2030. 
The support member 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surfaoa 
location to the anchor 2040. ' The support member 2020 may, for example, be 
conventional oomimercSally available stick wire, braided wire, coiled tubing, or drilling 
stock material. ' 

The expandable tubular member 2025 is removably coupled to the 
• expansion cone 2030. In a preferred embodiment, the expandable tubular member 
2025 Includes one or more engagement devices that are adapted to couple with and 
penetrate th© wellbore rasing 2000. In 'this manner, the expandable tubular 
member 2025 is optimally coupled to the wellbore casing 2000. In a prefenred 
embodiment, the engagement devices include teeth for biting into the surface of th® 
wellbore rasing 2000! In a preferred embodiment, the expandable tubular member 
2025 further includes one or more sealing members 2045 on the outside surfao© of 
the. expandable tubular member 2025 in order to optimally seal the interface 
between the ©xpandabte tubular member 2025 and the wellbore rasing 2000. 

In a prefeirred embodiment, the expandable tubular member 2025 includes a 
lower sectton 2050, an Intermediate section 2055, and an upper section 2080. In a 
preferred embodiment, the wall thicknesses of the lower and intermediate sections, 
2050 and 2055, are less than the wall thickness of the upper section 2030 in order 
to optimally facilitate the radial expansion of the expandable tubular member 2025. 
In a preferred embodiment, the sealing members 2045 are provided on the outside 
surface of the upper section 20S0 of the expandable tubular member 2025. In a 
preferred embodiment, the resilient anchor 2040 is coupled to th© tower section 
2050 of the expandable tubular member 2025 in order to optimally anchor th® 
expandable tubular member 2025 to the welibore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 is further 
provided substantially as discilosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 80/1 1 1,293, attorney docket no. s 25791 .3, filed on 12/7/1988; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of th© filing date of U.S. provisional 
appacatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
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serial no. OS/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,811, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
5 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no: 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

10 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

15 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. Utility patent 
application no. 09/588,946, attorney docket no. 25791-17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

20 utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,103, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/1 43,039.- attorney docket no. 

25 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671* attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

30 attorney docket no. 25791.39, filed on 11/12/1999, toe disclosures of which are 
incorporated herein by reference. 

The expansion cone 2030 is preferably coupled to the support member 2020 
and the coupling 2035. The expansion cone 2030 is preferably adapted to radially 
expand the expandable tubular member 2025 when the expansion cone 2030 is 

35 axially displaced relative to the expandable tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,138, attorney docket no. 25791.3.02, filed on 
12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. OS/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of fflie filing date of U.S. provisional 
application no. 80/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 257918.02, filed on 2/10/2000, which 
daimed the benefit of the fiHng date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
fited on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed th® benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1 999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, fited on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, fited on 2/28/1999; (9) U.S. utility patent 
appBcation no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23. filed on 4/28/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 2579125, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appBcation no. 60/159.039, attorney docket no. 25791.38. filed on 10/12,1999; (15) 
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U.S. provisional patent application no. 60/159,033, attorney dock©* no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosunas of which are 
incorporated herein by reference. 

The coupling 2035 is preferably coupled to the support member 2020, the 
expansion cone 2030, and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluidic materials and/or electrical current and/or 
communication senate from a surface location to the anchor 2035. The coupling 
2035 may, for example, be conventional commercially available slick wire, braided 
wire, coaled tubing, or drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the lower section 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be controllably coupled to the wellbore casing 2000. 

Referring to FIGS. 21a and 2ib, in a preferred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes- 2105, and one or more corresponding 
actuators 2110. • In a preferred embodiment, the spikes 2105 are outwardly 
extended by the corresponding .actuators 2110. In an .alternative embodiment, the. 
spikes 2105 are outwardly actuated by disptacing the apparatus 2015 upwardJy. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluidic material onto the spikes 2105. 

The housing 2100 is coupled to the lower sectfon 2050 of the expandable 
tubutar member 2025, the spikes 2105, and the actuators 2110. The housing 2100 
is further preferably ooupfed to the coupling 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey electrical, communication, and/of hydraulic 
signals from the coupling 2035 to the actuators 21 10. 

The spikes 2105 are preferably movably coupled to the housing 21 GO ami 
th? corresponding actuators 2110. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direction to engage, and at least partially penetrate, the 
wellbore casing 2000, or other preexisting structure such as, for example, the 
wellbore. Each of the spikes 2105 further preferably include a concave upwardly 
feeing surface 2115. In a preferred embodiment, the placement of a quantity of 
flucdlc material such as, for example, a barite plug c? a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000, or other preexisting structure such as, for 
exampte, the wellbore. Alternatively, the upward displacement of the apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000, or other preexisting structure such as, for 
example, the.wellbore: - 

The actuators 2110 are preferably coupled to the housing 2100 end the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
faros to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of conventional commercially available actuators such as, far example, a 
spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provfde 
ease of operation. In an alternative embodiment, the actuators 2110 am omitted 
and the spikes are pivotally coupled to - the housing 21 00. 

Referring to FOGS. 22a, 22b, and 22c, in an alternative embodiment, the 
anchor 2040 .includes the housing 2100, one or more petal baskets 2205, and one 
or more corresponding actuators 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators 2110. In an 
alternative embodiment, the petal baskets-- .2205 are outwardly actuated by N 
dfepSadng the apparatus. 2015 upwardly. In another alternative embodiment, the 
petal baskets 2205 are outwardly extended by placing' a quantity of fluidic material 
onto the.petal baskets 2205.- 

The housing 2100 is coupled to the tower section 2050 of the expandable 
tubular member 2025, the petal baskets 2205, and the actuators 21 10. 

The petal baskets 2205 aria preferably movably coupled to the housing 2100 
and the corresponding actuators 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 ©re further 
preferably adapted to extend outwardly in a radial direction to engage, and at least 
partially penetrate, the wellbore casing 2000, or other preexisting structure. As 
illustrated in FUG. 22c, each of the petal baskets 2205 further preferably indude a 
concave upwardly facing surface 2215. In a preferred embodiment, the placement 
of a quantity of fluidic material such as, for exampJe, a barite plug or a flex plug, onto 
the surfaces 2215 causes the petal baskets 2205 to pivot outwardly away from the 
housing 2100 to engage the wsllbore casing 2000, or other preexisting structure. 
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Alternatively, the weight of the fluidic materials pteosd onto the petal baskets 2205 is 
sufficient to anchor the expandable tubular member 202S. Alternatively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the .housing 2100 to engage the wellbore rasing 2000, or other' 
preexisting struqtum 

The actuators 2110 are preferably coupled to the . housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to. 
apply a force to the corresponding petal, baskets 2205 sufficient to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100. In 
an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupted to the housing -21 00.' 

In an alternative embodiment, the anchor 2040 includes one or more spikes 
2105 and erne or more petal baskets 2205. . 

As illustrated in FIG. 20a, the apparatus 2015 is preferably positioned within 
the- wellbore rasing 2000. with -the expandable tubular member 2025 positioned in 
opposing relation to the opening 2010: 

- As illustrated in FIG. 20b, in a preferred embodiment, the anchor 2040 is 
then anchos^d to the wellbore rasing 2000. In this manner, the Dower section 2050 
- of the expandable tubular member 2025 Us anchored to the wellbcra rasing 2000 or. 
the wellbore rasing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a -surface locatton to the 
actuators 21 10 of the anchor 2040. In an alternative embodiment, the anchor 2040 
is anchored to the wellbore rasing 2000 by upwardly displacing the apparatus 2015. 
In an alternative embodiment, the anchor 2040 is anchored to the wellbore rasing 
2000 by placing a quantity of a fluidic material such, for example, a bariteplug or a 
tex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. On an 
alternative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
■anchored by placing a quantity of a fluidic material such, for exampHe, a barite plug 
or a flex plug, onto at bast the lower and/or the intermediate sections, 2050 and 
2055, of the expandable tubular member 2025. 

In an alternative embodiment, a compressible cement and/or ©poxy is then 
injected into ,the annular space between the unexpended portion of the tubular 
member 2025 and the wellbore casing 2000.. The compressible cement and/or 
epoxy Is then permitted to at least partially cure prior to the initiation of the radial 
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expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2025. 

As illustrated in FIG. 20c, in a preferred embodiment, the expansion cone 
2030 is then axially displaced by applying an axial force to the support member 
2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 Into intimate contact 
with the walls of the weilbore casing 2000. 

As illustrated In FIG. 20d, in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
displacement of the expansion cone 2030, the opening 2010 in the wellborn casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the weilbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or form weilbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 23a to 23e, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 23a, a weilbore casing 2300 and an open 
hole weilbore section 2305 are positioned within a subterranean formation 2310. 
The weilbore casing 2300 and the open hole weilbore section 2305 may be 
positioned in any orientation from the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 2320 is utilized to form a new 
section of weilbore casing within the open hole weilbore section 2305. More 
generally, the apparatus 2320 is preferably utilized to form or repair weilbore 
casings, pipelines. Or structural supports. 

The apparatus 2320 preferably includes a support member 2325. an 
expandable tubular member 2330. an expansion cone 2335, one or more upper 
sealing members 2340. and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may, for example, be conventional commercially 
available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a preferred embodiment, the expandable tubular member 
2025 further includes one or more upper and lower sealing members, 2340 and 
2345, on the outside surface of the expandable tubular member 2330 In order to 
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optimally seal the interface between the expandable tubular member 2330 and the 
welibore casing 2300 and the open hole welibore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
includes a lower section 2350, an intermediate section 2355, and an upper section 
2350. In a preferred embodiment, the wall thicknesses of the tower and 
intermediate sections, 2350 and 2355, are less than the wall thickness of the upper 
section 2330 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2330. In . a preferred embodiment the lower section 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
permit a fluidic seating material to penetrate the lower section 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139i attorney docket no. 25791.3.02, filed on 
12/3/1099, which claimed the benefit of the filing date of 0.3; provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1983; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
cteimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which daimad the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
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which claimed th® benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/28/2000, which dalmed the benefit of the filing date of U.S. provisions! application 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/185,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The expansion cone 2335 is preferably coupled to the support member 
2325. The expansion cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. The expansion cone 2335 is prafferablly adapted 
to radially expand the expandable tubular member 2330 when the expansion cone 
2335 Is axially displaced relative to the expandable tubular member 2330. 

In a preferred embodiment, the expansion cone 2335 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 



U.S. provisional application no. SO/124,042, fifed on 3/11/1899; (7) U.S. utility patent 
applicatfon no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/28/1999 and U.S. provisional 
application no. 00/154,047, attorney docket no. 25791.29, fifed on 9/18/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.18.02. filed on 
2/24/2000. which claimed the benefit of the fifing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. fifed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit off the filing date off U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791,23.02, fifed on 
4/28/2000, which daimed the benefit off the filing date off U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, fifed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, fiied on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.28, fifed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37. 
fifed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The upper sealing member 2340 is coupled to the outside surface off the 
upper section 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to fluididy seal the interface between the 
radially expanded upper section 2360 of the expandable tubular member 2330 arid 
the wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventional commercially available sealing members. In a preferred embodiment, 
the upper sealing member 2340 is a viton rubber in order to optimally provide load 
carrying and pressure sealing capacity. " 

The tower sealing member. 2345 is preferably coupled to the outside surface 
of the upper section 2360 of the expandable tubular member 2330. The lower 
sealing member 2340 is preferably adapted to fluididy seal the Interface between 
the radially expanded upper section 2360 off the expandable tubular member 2330 
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and the open hole wellbore section 2305. The tar sealing member 2345 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the toiler sealing member 2345 Is viton rubber in order to optimally 
provide load carrying and sealing rapacity. 
5 As illustrated in FOG. 23a, the apparatus 2320 is preferably positioned within 

the weltbore rasing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
rasing 2300. 

As illustrated in FIG. 23b, in a preferred embodiment, a quantity of a 
10 hardenable fluldic sealing material 2365 is then injected into, the open hote weilbore 
seciton 2305 proximate to the tow section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commercially 
available sealing materials such as, for .example, cement and/or epoxy resin, in a 
preferred embodiment, the' hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided in the tower section 2350 of the expandable tubular 
member 2330. 

• As illustrated in FOG. 23c, the. hardenable fluidic sealing material 2365 is 
preferably then permitted to at least partially cure. On 'this manner, the tower section 
2350 of the expandable tubular member 2330 is anchored to the open hole weltbore 
20 section 2305. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 2330 ami the wellbore rasing 2300. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the Initiation of the radial 
25 expansion process. In this manner, an annular structural support and fluidic seal is 
provJded around the tubular member 2330. 

As illustrated in FIG. 23d, in a preferred embodiment, the expansion cone 
2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment, the axial displacement of the expansion oone 
30 2335 radially expands the expandable tubular member 2330 into Intimate contact 
with the walls of the weDlbore casing 2300. 

As illustrated in -FIG. 23e, in a- preferred embodiment, after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion cone 2335, a new section of welibore rasing is 
35 formed that preferably includes the radially expanded tubular member 2330 and an 



cuter annular layer of a flucdlc sealing material. Mar© generally, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c t an alternative embodiment off an apparatus 
and method tor coupling an expandable tubular member to a preexisting structure 
will now be described. [Referring to Fcg. 24a, a wellbore raising 2400 and an open 
ho!e wellbore sectson 2405 are positioned wiilhin a subterranean formation 2410. 
The wellborn rasing 2400 and the open hoJe wellbore 'section 2405 may be 
positioned In any orientation from the vertical direction to approximately the 
horizontal) direction. 

In a preferred embodiment, an apparatus 2420 Js utilized to form a new 
section of wellbore rasing. within the open hoJe wellbore section 2405. Wtore 
generally, the apparatus 2420 is preferably utilized to form or repair wellbore 
rasings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425, an 
expandable tubular member 2430, an expansion cone 2435. a coupling 2440, a 
packer 2445, a mass 2450, one or more upper sealing members 2455, and "one or 
more sealing "members 2480.' 

The support member 2425 is preferably adapted to be coupled to a surface 
location. The support member 2425 is further coupled to the expansion cone 2435. 
TTte support member 2425 is preferably adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from the packer 2445. The 
support member 2425 may, for exampte, be conventional commercially available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing members, 2455 and 2460, on the outside surface erf the expandable tubular 
member 2430 in order to optimally seal the interface between the expandable 
tubular member 2430 and the wellbore rasing 2400 and the open hole wellbore 
section 2405. 

In a preferred embodiment, the expandable- tubular member 2430 further 
Includes a tower section 2485, an intermediate section 2470, and an upper section 
2430. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate sections, 2465 and 2470, are less than the wall thickness of the upper 
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section 2475 in order to optimally facilitate the radial expansion of the expandable 
tobtto member 2430. In a preferred embodiment, the tower section 2485 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substantially as disclosed In on© or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. Ths expansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 o$ 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 is axially displaced relative to the expandable tubular 
member 2430. 

On a preferred embodiment, the expansion cone 2435 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing. date of U.S. provisional' patent 
appllcatton no. SO/111,293, attorney docket no, 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.3.02, filed oh 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 80/119,811, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/18.1998; (5) U.S. provisional patent application no. 80/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the fiKng dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/28/1999; (9) U.S. utility patent 

90' 



application no. 09/588,848, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket ho. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appflcatton no: 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; arid (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The coupling 2440 is preferably coupled to the support member 2425 and 
' the- expansion cone 2435. The' coupling 2440. is preferably adapted .to convey 
electrical, communication, and/or hydraulic signals to and/or from the packer 2445. 
The coupling 2440 may be any number of conventional support members such as, 
for example, commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the lower section 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient fricttonal force to 
support the tower section 2465 of the expandable wellbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventional commercially 
available packers. In a preferred embodiment, the packer 2445 is an RTTS packer 
available from Halliburton Energy Services in order to optimally provide multiple sets 
and releases. In an alternative embodiment, hydraulic slips may be substituted for, 
or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the lower section 2465 of the 
expandable tubular member 2430. The mass 2450 is preferably selected to provide 
a tensile toad on the tower section 2465 of the expandable tubular member 2430 
that ranges from about 50 to 100 % of the yield point of the upper section 2475 of 
the expandable tubular member 2430. In this manner, when the packer 2445 is 
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released, th© axial farce provided by th© mass 2450 optimally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion cons 2435. 

The upper seaSing member 2455 is pr©f©rab!y coupled to the outside surface ' 
o? th© upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing member 2455 is preferably adapted to flukSidy sea! the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore .rasing .2400. The ufrper sealing member 2455 may be any 
number of conventional commercially available seating members. In a preferred 
embodiment the upper sealing member 2455 is viton rubber in order to optimally 

10 provide toad carrying and pressure sealing capacity. ■ 

The tower sealing member 2460. is preferably coupled to 'the outside surface 
of the -upper section 2475 of the expandable tubular member 2430. The lower 
seating- member 2480 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 

1§ * and the open hole wellbore section 2405. The lower sealing member 2460 may be 
any number of conventional commeraalty available sealing members. In a preferred 
embodiment, the lower sealing member 2460 is viton rubber In order to optimally' 
proved© lead' bearing and sealing rapacity. 

As illustrated in FIG. 24a, the apparatus 2420 is preferably positioned within 

20 th® wellborje rasing 2400 and the open hole wellborn section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to the wellbore 
raising 2400. In a preferred embodiment, the .weight of the mass 2450 is supported 
by the support member 2425, the expansion cone 2435, the coupling 2440, the 
packer 2445, and the tower section 2465 of the expandable tubular member 2430. 

25 In this manner, the intermediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As Illustrated in FIG. 24b, in a preferred embodiment, the packer 2445 5s 
then released from connection with the lower section 2465 of the expandable tubular 
member 2430. On this manner, the mass 2450 is preferably now supported by the 

30 support member 2425, expansion com 2435, and th© lower and intermediate 
sections, 2465 and 2470, of the expandable tubular member 2430. On a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by, and extruded off of, the expansion cone 
2435. In a preferred embodiment, during the extrusion process, the position of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the wellborn casing 2400. 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 
member 2430 and the well bore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2430. 

As illustrated in FIG. 24c, in a preferred embodiment, after the expandable 
tubular member 2430 has been completely extruded off of the expansion cone 2435, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or form wellbore 
casings, pipelines, and structural supports. 

In an alternative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thick walled tubular member that is concentric with 
respect to the support member 2425, and also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430, the expansion cone will cany the mass 2450 out of 
the wellbore 2405. 

Referring to FIGS. 25a to 25c. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 25a, a wellbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subterranean formation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2520 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2505. More 
generally, the apparatus 2520 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably Includes a support member 2525. an 
expandable tubular member 2530. an expansion cone 2535* a chamber 2440, an 
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end plate 2545, on© or more upp©r seafing members 2555, and on© or mora sealing 
members 2580. 

The support ms^nber 2525 is preferably adapted to b© coupled to a surface 
tacsfei. The support member 2525 is further coupled to th© expansion con© 2535. 
Th© support msmber 2525 is preferabty ®dapi©d to convey flufdic materials to and/or 
from th© chamber 2540. The support member 2525 may, for example, b© 
oomrantional oommerdalty available sleek wir®, braided wire, coiled tubing, or drilling 
stock material. 

Th® expandable tubular member 2530 is removably coupled to th© 
expansion ©on© 2535. In a preferred embodiment, -tha expandable tubular msmber 
2530 further indudes ^one or more upper and tower sealing members, 2555 and 
2530, on th© outside surface of th© expandable tubular member 2530 in- order to 
optimally seal- the interface between the ©xpandabt©' tubular member 2530 and th© 
w©IIbor© N casing 2500 and th© open hole wellborn® section 2505. 

In a preferred embodiment, the ©xpandabt© tubular member 2530 further 
iridudes a lower section 2535, an intermediate section 2570, and an upper section 
2530. In a preferred embodiment* .the wall thicknesses off. the lower and 
intermediate sections, 2535 and 2570, are less than the wall thickness of the upper 
section 2575 In ondeir to optimally facilitate th© 'radial expansion of the expandable 
tubuJar member 2530. 

. In a preferred embodiment, the tower section 2585 of th© expandable tubular 
member 2530 further includes the chamber 2540 and the ©nd plate 2545. 

In a preferred embodiment, th© expandable tubular member 2530 is further 
provided substantially as disdooed in one or more of the following: (1) U.S. utility 
patent application serial no. 08/454,139, attorney docket no. 25701.3.02, filed on 
12/3/1989, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 80/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appGcation serial no. 09/510,913, attorney docket no. 25791.7.02, fiJed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 80/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, fited on 2/10/2000, which 
daimed the benefit of th© filling date of U.S. provisional application no. 80/119,811, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed th© benefit of 
th© filing date of U.S. provisional application no. 60/108,558, attorney docket no. 



25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,548, 
filed on 2/18/2000: (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 2579111.02, filed on 3/10/2000, which claimed the benefit of the ftlmg date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. u«y patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of ihe filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/28/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.18.02, filed on 
2/24/2000, which dalmed the benefit off the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791:16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which ctaimed the benefit of She filing date of U.S. provisional application 
no. 60/131,103, attorney docket no. 25791.23, filed on 4/28/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisions! patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The expansion cone 2535 is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably removably coupled to the 
expandable tubular member 2530. The expansion cone 2535 is preferably adapted 
to radially expand the expandable tubular member 2530 when the expansion cone 
2535 is axiaily displaced relative to the expandable tubular member 2530. The 
expansion cone 2535 is further preferably adapted to convey fluidic materials to 
and/or from the chamber 2540. 

In a preferred embodiment, the expansion cone 2535 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
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application serial no. 09/453,139, attorney docket no. 25791.3.02, fited on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 80/111,293, attorney docket no. 25791.3, filed on 12/7/1993; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
cSaimed the benefit of the filing date of U.S. provisional application no. 80/119.611* 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,480, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which 'claimed .the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed -oh 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, fited on 2/26/1999 and U.S. provisional 
application no, 60/154,047, attorney docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02, fited on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.38, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/1 59,033, 'attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
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attorney dock©* no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The ctanber 2540 is defined by the interior portion of the tower section 25S5 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end piate 2545. The' chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials having a hilgher density than the fiuidtc mat® date outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
•of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 Is preferably adapted .to filuSdicfly seal the interface between 
the radially expanded upper section 2575 of the ej^andabte tubular member 2530 
and the' weHbore rasing 2500. The upper sealing member 2555 may be any 
number of conventional commercially available sealing members, in a preferred 
embodiment, the upper sealing member 2555 is viton rubber in order to optimally 
provide load carrying and pressure sealing rapacity. 

The tower sealing member 2580 is preferably coupled to the outside surface 
of the upper sectton 2575 of the expandable, tubular member 2530. The tower" 
sealing member 2530 is preferably adapted to f&jididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the open hole wellbore section 2505. The tower sealing member 25S0 may be 
any number of conventional commercially available sealing members. In a pnsfenred 
embodiment, the tower sealing member 2530 is viton rubber in order to optimally 
provide toad carrying and pressure sealing rapacity. 

. As illustrated in FIG. 25a, the apparatus 2520 is preferably positioned within 
the weMbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overlapping relation to the welibore 
rasing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
of the expandable tubular member 2530 is injected into the chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585, due to the differences in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by, and 
extruded off of, the expansion cone 2535. In a preferred embodiment, during the 
extrusion process, the position of the support member 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the wellbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 
5 pressure pumping equipment is typically not required, or the need for it is at least 
minimized. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 is maintained within the support member 2525. 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpanded portion of the tubular 
10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2530. 

15 As illustrated in FIG. 25c, in a preferred embodiment, after the expandable 

tubular member 2530 has been completely extruded off of the expansion cone 2535, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form wellbore 

20 casings, pipelines, and structural supports. 

Referring to FIGS. 26a to 26c, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 26a, a weUbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean formation 2610. 

25 The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2620 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2605. More 

30 generally, the apparatus 2620 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus' 2620 preferably includes a support member 2625, an 
expandable tubular member 2630, an expansion cone 2635, a slip joint 2640, an 
end plate 2545, a chamber 2650, one or more slip members 2655, one or more 
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sealing mambars 2870, one or more upper sealing members 2675, and one or more 
tower sealing members 2680. 

The support member 2825 is preferably adapted to be coupted to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferabSy adapted to convey fluldic materials to and/or 
from the chamber 2840. The support member 2625 may, for example, be 
conventional commercially available slick wire, braided wire, coiied tubing, or drilling 
stock material. 

The expandable tubular member 2830 is removably coupled to the 
expansion cone 2835. In a preferred embodiment, the expandable tubular member 
2830 further includes one or more upper and lower sealing members, 2875 and 
2680, on the outside surface of the expandable tubular member 2630 In order to 
optimally seal the Interface between the expandable tubular member 2630 and the 
wellbore casing 2800 and the open hole wellbore section 2605. 

In a preferred embodiment, the expandable tubular member 2630 further 
includes a lower section 2685, an intermediate section 2690, and an upper section. 
2895. In a preferred embodiment, the wall thicknesses of the tower and 
intermediate sections, 2685 and 2690, are less than the wall thickness of the upper 
section 2895 in order to optimally facHRat© the radial expansion of the expandable 
tubular member 2830. 

In a preferred embodiment, the lower section 2685 of the expandable tubular 
member 2830 houses the slip joint 2840, the end plate 2845. the slips 2655, and the 
seeing members 2870. In a preferred embodiment, the interior portion of the tower 
section 2685 of the expandabte tubular member 2830 below the expansion cone 
2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the tower section 2685 of the expandable tubular member 2830 further 
includes one or more of the anchoring devices described above with reference to 
FIGS. 1a to 25c. 

In a preferred embodiment, the expandable tubular member 2830 is further 
provided substantially as disclosed in one or more of the following: (1 ) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1898, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 



application no. 60/121,702, filed on 2/25/1899; (3) U.S. utility patent application 
serial no. 08/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the fiBng date of U.S. provisional application no. 80/119,611. 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2C00. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.846, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1988; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1888; (11) U S. 
provisional application no. 60/146,203, attorney docket no. 25781.25, filed on 
7/28/1888; (12) U.S. provisional application no. 60/143,038, attorney docket no. 
25781.26, filed on 7/8/1899; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket rib. 25791.27. filed on 11/1/1988; (14) U.S. provisional 
application no. 60/159,039, attorney docket no: 257*91.36. filed on 10/12.1888; (15) 
U.S. provisional patent application no. 60/158.033. attorney docket no. 25781.37. 
filed on 10/12/1889; and (16) U.S. provisional patent application rio. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1988, the disdosures of which are 
incorporated herein by reference. 

The expansion cone 2635 is preferably coupled to the support member 2825 
and the slip joint 2640. The expansion cone 2635 is further preferably removably 
coupled to the expandable tubular member 2630. The expansion cone 2835 is 
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prefsraWy adapted to radially expand the expandable tubular member 2830 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2830. The expansion cone 2835 is further preferably adapted to convey 
fiutdic materials to and/or from the chamber 2650. 

On a preferred embodiment, the expansion cone 2835 is further provided 
substantially as disclosed in one or mora of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 257913.02, filed on 
12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
appBcatton no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
applcatlon no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing dateof U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application seriaf no. 09/440,338, 
attorney docket no. 25791.9.02, fifed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S, provisional patent application no. 60/183,548, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.480, attorney docket 
no. 25791.11.02, Sited on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no; 60/124.042. fited on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
80/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, fited on 
2/24/2000, which claimed the bsnefit of the filing date of U.S. provisional serial no. 
80/121,907. attorney docket no. 25791.16, ffled on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946,, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, fited on 8/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/28/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,103, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, ettomsy docket no. 25791.25, filed on 
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7/28/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.28, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,871, attorney docket no. 25791 .27,'filsd on 11/1/1999; (14) U.S. provisional 
application no., 80/159,039. attorney docket no. 25791.36, fitsd on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no, 25791.37, 
Sited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which 'are 

i 

incorporated twain by referenc®. 

Th® slip joint 2840 m eoupted to the expansion ran® 2835 and the end plate 
2645. The slip joint 2840 is preferably adapted to permit the ®nd pJate 2845 to b® 
axteily displaced relative to the expansion con® 2835. In this manner, the size of th® 
chamber 2650 is variable. Th® slip joint 2840 may b® any numb®f of conventional 
commercially availabl© slip joints modified in accordance with th© teachings off the 
present dtectosura. 

Th® slip joint 2640"^ferably indudes an upper m®mb®r 2640a, a resilient 
m®mb®r 2640b, and a Iwr member 2840c. • Th® upper member 2840a is qoupted. 
to th® expansion con® 2835 and the resilient m®mb®r 2840b. Th® upper. member 
2840a is movablly coupled to th® tourer member 2640b. The upper m®mb®r 2840a 
preferably includes on® or mor® (fluid passages 2840aa that permit th® passage of 
fluidlc materials. Th® lower msmbsr 2840b is coupled to th® end plate 2645 and the 
resilient member 2840b. Th® lower m®mber 2640b is movablly coupled to th® upp®r 
member 2840a. Th® tower member 2840b preferably includes on® or more fluid 
passages 2640ba that permit the passage of fluidic materials. Th® resilient member 
2840c is coupled b®tween the upper and lower members, 2340a and 2840b. ' The 
resilient member 2840c is preferably adapted to apply an upward axial force to the 
end plat® 2645. • 

The end plate 2845 is coupled to the slip joint 2840, the slips 2855, and the 
sealfing members 2670. Th® ®nd plat® 2645 is preferably adapted to seal off a 
portion off th® interior of the tower section 2685 of the expandable tubular member 
2830. The end plate 2845 is further adapted to define, in combination with the 
expandable tubular member 2830, and the expansion cone 2835, the chamber 
2850. 

The chamber 2650 (s defined by the interior portion of the tower section 2685 
of th® expandable tubular member 2630 below the expansion cone 2835 and above 
the end plate 2845. In a preferred embodiment, the pressurizaticn of the chamber 
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2850 causes the expansion oone 2535 to be axially displaced and thereby radially 
expand the expandable tubular member 2830. . The chamber 2850 is preferably 
adapted to mov© upwardly within th© expandable tubular msmbar 2830 as th© 
expansion con© 2635 and ©nd plat© 2845 air© anally displaoed within th© 
©xpandabl® tubular membsr 2630: 

Th© slips 2655 ar© coupled to th© ©raS plat© -2645. Th© slips 2655 air© 
preferably adapt©d to permit to© ©nd plat© 2845 to b© displaced in th© upward axial 
direcfion; but prevent axial displacement of th© ©nd plat© 2645 in th© downward 
direction. In this manner, th© chamber 2650 is pressurised by injecting flufdic 
materials into th© chamber 2850. Because th© ©nd plat© 2845 is maintained in a 
substantially stationary position, relative to th© expandable tubular member 2630, 
during the injection of pressurized fluidic materials into th© chamber 2650, th© 
pjnsssurteation of the chamber 2650 preferably axialty displaces the'expanston oone 
2335. On a preferred embodiment, when th© slip joint 2640 is fuBy extended, the slip 
Joint 2640 then displaoas th© end plate 2645 in the upward axial direction. In *a 
preferred embodiment, when th© spring fonoa of th© elastic member 2840c of th© slip . 
joint 2840 is greater than th© fluidic pressurization fo<noe within the chamber 2850, 
th© end plate 2645 is displaced in the upward axial directcon, 

.The sealing members 2870 ar©' boupted to the. ©nd plate- 2845. The sealing 
members 2670 are further preferably sealingly coupled to the interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of ah© apparatus 2620. 

The upper sealing member 2675 is preferably ooupl©d to th© outsid© surface 
of th© upper secton 2695 of the expandable tubular member 2630. Th© upper 
sealing member 2875 is preferably adapted to fluidicJy s©al th© interface between 
th© radially expanded, upper section 2695 of th© ©xpandabi© tubular member 2630 
and th® mllbor© casing 2600. . Th® upp©r sealing member 2675 may be any 
number of conventional commercially available sealing members, in a preferred 
embodiment, th© upper sealing member 2675 is viton rubb©r in ord©r to optimally 
provide load carrying and pressure sealing capatity. 

The lower sealing member 2880 is preferably coupled to the outsid® surface 
of th© upper section 2695 of th© expandable tubular member 2830. The tower 
seaBng member 2680 is preferably adapted to flutdiciy seal th© interface between 
th® radially expanded upp®r section 2895 of th© expandable tubular memb©r 2630 
and th© open hols wellbor© s©ction 2805. Th® tower sealing member 2680 may be 
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any number of conventional commercially available sealing mambsrs. In a preferred 
embodiment, the lower sealing member 2680 is viton rubber on order to optimally 
pravSde load carrying and pressure sealing capacity. 

As illustrated in FIG. 26a, the apparatus 2820 is preferably positioned within 
5 the wellbore rasing 2600 and the open hole wellbore section 2605 with the 
expandable tubular member 2630 positioned in overlapping relation to the wellbore 
cas&ug 2600. In a preferred embodiment, the tower section 2685 of the expandable 
tubular member 2630 is then anchored to. the open hole wellbore section 2605 using 
one or more of the apparatus and methods described above with reference to FIGS. 
10 Ha to 25c. 

As illustrated in FIG. 26b, the radial expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward axial force to the 
expansion cone. 2835; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized flufdic material into the chamber 2650. 

US In a preferred embodiment, the expandable tubular member 2630 is. radially 

expanded by applying an upward axial force to the expansion cone 2835. In a 
preferred embodiment, cnce the slip joint 2840 is fully extended, the end plate 2645 
is then axialty displaced in- the upward direction. On this manner, the end plate 2845 
follows the expansfon oone 2835. In a preferred embodiment,- the chamber 2650 is 

20 pressurized when the fricttonal forces exceed a predetermined value. In this 
manner, the axial displacement of the expansion cone 2835 is provided by applying 
an axial force that js selectively suppJemented by pressurizing the chamber 2650. 

Jn an alternative embodiment, a compressible cement and/or epoxy is 
injected into the" annular space between the unexpanded portion of the tubular 

25 member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process. The compressible cement and/or epoxy. is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
■manner, an annular' structural support and fluidic seal is provided around the tubular 
member 2830. 

30 As illustrated in FIG. 26c, in a preferred embodiment, after the expandable 

tubular member 2830 has been completely extruded off of the expansion cone 2835, 
a new section of wellbore casing is formed that preferably Sndudes the radially 
expanded tubular member 2630 and an outer annular layer off a fluidic sealing 
material. MSore generally, the apparatus 2820 is used to repair or form wellbore 

35 casings, pipelines, and structural supports. 



Referring initially to FOG. 27, a preferred method 2700 of coupling an 
expandable tubular member to a preexisting structure includes the steps off: (1) 
coupling the expandable tubular member to the preexisting structure by axlally 
displacing an expanston cone; and (2) radially expanding the expandable tubular by 
applying direct radial pressure. 

In a preferred embodiment, as illustrated in FIG. 28, in step 2705, an 
expandable tubular member 2805 is coupled to a preexisting wellbore rasing 2810 
positioned within a subterranean formation 2815. In a preferred embodiment, the 
weBbore casing 281 0 further includes an outer annular layer 2820 of a fluidic sealing 
material such as, for example, cement The expandable tubular member 2805 may 
be coupled to the preexisting wellbore rasing 2810 using any number of 
conventional commercially available methods for coupling an expandable tubular 
member to a preexisting structure such as, for example, pulling an expansion cone 
through a tubular member, or pushing an expansion oone through a tubular member 
using a pressurized fluidic material. In a. preferred embodiment, the expandable 
tubular member 2805 is coupled to the preexisting structure 2810 using one or mom 
. of the apparatus and methods disclosed in the ifoltotAfing: (1) U.S. utility patent 
application serial no. 08/454,139, attorney docket no. 25791.3.02, filed on 
12/3/198®, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/11133, attorney docket no. 25791.3, filed on 12/7/18®8; (2) U.S. 
Mtillty Extent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of «he filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042* filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no.. 25791.12, filed on 2/26/1999 and U.S. provisional 
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application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1899; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, whfch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/20/1999; (9) U.S. utility patent 

5 application no. 09/588,946, attorney docket no. 25791 .17.02, filed on June 7, 2000, 
which cHaemsd the benefit of the filing, date of U.S. provisions! patent application 
serial no. 60/137,998, attorney docket no. 25791.17, fifed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application . 

10 no. 60/131,103, attorney docket no. 25791.23, filed, on 4/26/1999; (11) U.S. 
■provisions! application no. 60/146,203, attorney docket no. 2579125, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) .U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 2579127, filed on 11/1/1999; (14) U.S. provisional 

15 application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
■ U.S. provisional patent- application no. 60/159,033, attorney docket no. 25791.37, 
'fed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 2579139, filed on 11/12/1999, the disctosuros of which are 
incorporated herein by reference, In a preferred embodiment, the amount of radial 

20 expansion provided in step 105 ranges from about 5% to 20%. 

In a preferred embodiment, as illustrated in FIG.- 29, in step 2710, at least a 
portion of the expandable, tubular member 2805 is further radiaOy expanded by using 
a radial expansion toot 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expansion tool 2905 may be any number off 

25 conventional radial expansion- tods suitable for apptying direct radial pressure to a , 
tubular member. . On a preferred embodiment, the radial expansion' tool 2905 os 
provided substantially as disclosed on one or mom of the following U.S. Patents: 
5,014,779 and 5,083,608, the disclosures of which are incorporated herein by 
reference. In a preferred embodiment, the amount of radial expansion of the 

30 expandable tubular member 2805 provided in step 2710 ranges up to about 5%. In 
a preferred embodiment, the radial contact psnsssures generated by the radial 
expansion tool 2905 in step 2710 range from about 5,000 to 140,000 psi. in order to 
optimally plastically deform the expandable tubular member 205 to the final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 is 
limited to the portion of the expandable tubutar member 2805 that overlaps with the 
•preexisting wellbor® rasing 2810. In this* manner, the high compressive forces 
typically required to radially expand, the portion of the expandable tubular member 
2805 that overlaps with the preexisting wllboye rasing 2810 are optimally provided. 

In an alternative embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to .the insSde diameter off the pre-existing wellbore casing 2810. 
In this manner, a mono-diameter wellbore rasing is'.optfmally provided.* 

Thus, the method 2700 provides a- 2-step radial expansion process that 
utilizes: (1) a (netativety quick method of radial expansion for the majority of the rsdtel 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In. several alternative embodiments, the -method 2700 is used to form or 
repair wellbo?e casings, pipelines, or structural supports. 

The method 2700 further provides an apparatus and method for coupling an 
expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupled to the preexisting sfrudure by axially displacing an expansion cone 
within the expandabCe tubular member. The expandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 
apparatus and method have wide application to the formation and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efficient and reliable meihod for forming and repairing wellbore "casings, pipelines, 
and structural supports. In a preferred implementation, the initial radial expansion of 
the expandable tubular member by axially displacing the expansion cone provtde 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radte! pressure to the expandable tubular member provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry off- the 
radially expanded tubular member Is optimally achieved in a time efficient and 
reliable manner. This method and apparatus is particularly useful In optimally 
creating profiles and seal geometries for liner tops and for connections between 
jointed tubulate. 

A method of coupling an expandable tubular member to a preexisting 
structure has been described that includes positioning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, axially displacing the expansion cone relative to the tubular 
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member by pulling the expansion oone through th® tubular msmbsr, and lubricating 
th® interface between tha expansion cone and the tubular member. In a preferred 
embodiment, liabricating tha interface between tha expansion am® end tha tubular 
member includes: injecting a lubricating flufd Into tha trailing edge of tha interface 
S between tha expansion oona and tha tubular mambar. In a preferred embodiment, 
tha lubricating fluid has a viscosity ranging from about 1 to 10,000 oentipoise. In a 
preferred ambodimant, tha' injecting includes: injecting lubricating fluid into a tapered 
' end of tha expansion cone. .On a pteferred embodiment, the Injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 

10 of tha expansion cone. Qn a preferred embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. " In a preferred 
embodiment, the injecting* indudes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion rone. On a preferred embodiment,, the injecting 
indudes: injecting lubricating fluid into an interior of the expansion cone. In a 

15 preferred embodiment, the injecting indudes: injecting lubricating fluid through an 
outer surface of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. On a preferred embodiment, the lubricating fluid includes 
driing mud. On -a preferred .embodiment, the tubricaing fluid further includes: 

20 TorqTrim III, EP Mudlib, and DrillN-Sltd. In a preferred embodiment, th® lubricating 
fluid indudes TorqTrim III, EP WJudllb, and DriH-N-SKd. In a preferred^ embodiment, 
the interfec© between th® expansion cone and the MiulsiT number indudes: coating 
the interior surface of the tubular . member with a lubricant In a 1 preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 

25 memlber indudes: costing the Interior surface of the tubular member with a first part ■ 
of a lubricant, and applying a second part of the lubricant to th® interior surface of 
the tubular member. In a preferred embodim©nt, th® lubricant comprises a metallic 
soap. In a preferred embodiment, the lubricant is selected from the group consisting 
of OLub®-10, C-PHOS-58-M, and C-PHOS-58-R. In a preferred embodiment, tha 

30 lubricant provides a sliding friction coefficient of less than about 0.20. In a preferred 
embodiment, the lubricant is chemically bonded to the interior surfaces of the tubular 
members. On a preferred embodiment, the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. On a preferred embodiment, th® Cubricant is 
adhesively bonded to the Interior surface of the tubular members. In a preferred 
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embodiment, the lubricant includes ©poxy, molybdenum disulfide, graphita, 
aluminum, copper, alumisilicate and poryetoytenepolyamlne. 

A method of coupfing a tubular member to a preexisting structure has also 
bean described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axfeilly displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, including: a wall thickness that varies Bess 
than about 8 %, a hoop yield strength that varies less than about 10 %, 
imperfections of less than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %, and no necking of the walls of the annular member 
tor radial expansions of up to about 25%. 

A method of coupfing a. tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluid into the preexisting 
structure, positioning the tubular member and an expansion con© within the 
preexisting structure, anchoring the tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the tubular member by pulling the 
expansion oone through the tubular member. In a preferred, embodiment, the 
lubricating fluid includes: BARO-LUB 60LD-SEAl TO brand drilling mud lubricant. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member and an expansion con© within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axtally displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. On a preferred 
embodiment, the expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the second tubular member. In a preferred embodiment, the threaded 
connection includes: one or more sealing members for sealing the interface between 
the first and second tubular members. In a preferred embodiment, the threaded 
connection comprises a pin and box threaded connection. In a preferred 
embodiment, the sealing members are positioned adjacent to an end portion of the 
threaded connection. In a preferred embodiment, one of the sealing members is 
posftiorcsd adjacent to an end portion of th© threaded connection; and wherein 
another one of the sealing members is not poshtoned adjacent to an end portion of 
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the threaded connection. In a preferred embodiment, a plurality of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling - an expandable tubular member to a preexisting 
structure has also been described. that includes positioning the expandable tubular 

5 .member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to tie preexisting structure, and 
- axte!3y displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment, the . expandable tubular member includes a plurality of tubular 

DO members having threaded portions that are coupled to one another by the process 
of: boating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing compounds, and sealing 

15 compounds having pdymerfeable materials. In a preferred embodiment, the method 
further includes: initially curing the sealant prior to radially expanding the tubular 
members, and- finally -curing the sealant after radially expanding the tubular 
members.. In a preferred embodiment, the sealant ran be stretched up to about 30 
to 40 percent after, curing without failure. In a preferred embodiment, the sealant is 

20 resistant to conventional wellbbre fiuidic materials, in a preferred embodiment, the 
material properties of the sealant are substantially stable for temperatures ranging 
from about 0 to 450 "F. In a preferred, embodiment, the method further. includes: 
applying a primer, to the threaded portions of the tubular members. prior to coating 
the threaded portions of the tubular members with the sealant. Bh a preferred 

25 embodiment, the primer includes a curing catalyst in a preferred embodiment, the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other oh® of the tubular members, 
in a preferred embodiment, the primer includes a curing catafyst. 

A method of coupling a tubular member to a preexisting structure has also 

30 been described that includes positioning the tubular member and an expansion oone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulOng the expansion cone through the expandable tubular member. In a 
preferred embodiment, the tubular member includes: a pair -of rings for engaging the 
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preexisting structure, and a sealing element positioned between the rings for sealing 
the interface between the tubular member and the preexisting structure. 

A method of coupling a tubular member to a preexisting structure has also 
been described that indudes positioning the expandable tubular member and an 
expansion con® within the preexisting structure, anchoring the expandable tubular 
member to She preexisting structure, and axtelly displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes one or more slots. In a preferred embodiment, the slots are provided at a 
preexpanded portion of the tubular member. In a preferred embodiment, the stots. 
are provided at a non-preexpanded portion of the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axtelly displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion ©one through 
the expandabte tubular member, In a preferred embodiment, the tubular member 
•includes: a first preexpanded- portion, an Intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 
portion coupled to the intemisdtete portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axtelly displacing the expansion cons 
relative to the expandable tubular member by pulling the expansion con® through 
the expandable tubular membsr by applying an axial force to the expansion cone. 
The axtel fore© preferably includes a substantially constant axial force, and an 
increased axial force. In a preferred embodiment, the increased axial force is 
provided on a periodic basis. In a preferred embodiment, the increased axial force 
Is provided on a random basis. In a preferred embodiment, the ratio of the 
increased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
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structure, and -axially displacing the expansion con® relative to the expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member. In a preferred embodiment, pushing the expansion oone includes: 
injecting a pressurized flucdic material into contact with the expansion cone. 
5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning .the tubular member and an expansion cone 
fcffthln the preexisting structure, anchoring the tubular member to the preexisting 
structure, axially displacing the expansion cone relative to the tubular member by 
pulling the expansion oone through the expandable tubular, member, and injecting a 

10 - cur$b9e flutdlc sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion rone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that indudes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 

15 structure by increasing the size of the expansion cone, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. x 

A method off coupling a tubular member to a preexisting structure has also 
b$en described, that Indudes positioning the. tubular member and an expansion cone 

20 within the preexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially displacing the 
expansion oone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

- A method of. coupling an expandable tubular member to a preexisting' 

25 structure has also been described that includes positioning the expandable tubular 
member, an expansion oone, and an anchoring devioe within the preexisting 
structure, positioning the anchoring devioe above the expansion cone, anchoring the 
expandable tubular member to the preexisting structure using the anchoring device, 
and axiaily displacing the expansion oone. 

30 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes positioning the tubular member and 
an expansion cone within the preexisting structure, explosively anchoring the tubular 
member to the preexisting structure, and axially displacing the expansion oone 
relative to the tubular member. 
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A method of ooupling an expandable tubular to a preexisting structure has 
also been described that indudes fixing th® position off an Expansion con® within the 
preexisting structure, driving the expandable tubular member onto the. expansion 
con© in a (test direction, and axialfy displadng th® expansion con® in a second 
direction relative to th© expandable tubular member. In a preferred embodiment, th® 
fet and second directions are different 

A method of' coupling an expandable tubular member to a. preexisting 
structure has also been described that indudes pladng th® expandable tubular, an 
expansion con®, and a resilient anchor within th® preexisting structure, releasing the ' 
resilient anchor, and axially displacing the expansion cone within th® ©xpandab!® 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandabte tubular 
member, an expansion con®, and an anchor into the preexisting structure, anchoring 
th® expandable tubular member to the preexisting structure by: pivoting on® or more 
engagement elements, and axially displacing the expansion com. In a preferred 
embodiment, pwoting the. engagement elements includes: actuating the 
engagement elements. In a prefemsd embodiment, pivoting the engagement 
elements indud®s: pladng a quantity of a fluldic material onto'th® ©ngagem®ht 
elements. In a preferred embodiment, pivoting the engagement elements indudes: 
displadrcg the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that Indudes pladng the expandable tubular 
member and an expansion con® into the preexisting structure, pladng a quantity of 
a fluldic material onto th® expandable tubular member to anchor the expandable 
tubular member to the preexisting structure, and axially. displacing the ®xpansion 
con®. In a preferred embodiment, the ftuWto material co^rises a barit® plug. On a 
preferred embodirhent, the fluldic material comprises a flex plug. 

A method of coupling -an expandable tubular member to a , preexisting 
structure has also been described that indudes positioning the expandable tubular 
member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to th® preexisting structure by injecting a quantity of a 
hardenabte flutdic material into the preexisting structure, at least partially curing the 
hardenabt® fluldic sealing material, and 
axially displacing the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
structure has also been described that indudes placing the ©xpandabi© tubufer 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member in a downward direction. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that' includes placing the expandabfe tubular 
member and an expansion oon© within the preexisting structure, injecting a quantity 
of a first fluidic material having a first, density 'into the region of- the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 
second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion rone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
structure has" also been described that indudes p|adng the expandabSe tubular 
member and an expansion oone into the preexisting structure, anchoring the 
©xpandabJe tubular member to the preexisting structure, app8ying an axial ferae to 
She expansion cone, and pressurizing an (interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that Indudes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an .axial 
fares to the expandable tubular member. 

An apparatus for coupling a tubular member to. a preexisting structure has 
also been described that indudes an expandable tubular member, an anchoring 
device adapted to couple the expandable tubular member to the preexisting 
structure, and. an expansion cone movably coupled' to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and- a second end, one 'or more grooves 
formed in the outer surface of the tapered first end, and one or more axial flow 
passages flu&dicly ooupled to the grooves. Iln a preferred embodiment, the grooves 
include circumferential grooves. [In a preferred embodiment, the grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrated, around 
the axial rrodpolnt of the tapered portion of the housing. On a preferred embodiment, 
the axial flow passages indude axial grooves. In a preferred embodiment, the axial 
grooves are spaced apart by at least about 3 inches in the drcumferential dfrection. 
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In a prefermsd embodiment, the axial grooves extend from the tapered first end of 
the body to the grooves. In a preferred embodiment, the axial grooves extend from 
the second end of the body to the grooves. In a preferred embodiment, the axial 
grooves axtertd from ths tepered first and of the body to ths second and of She body. 
In a preferred embodiment, the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment, the axial flow passages extend from the tapered first end of the body 
to the second end of the body. In a preferred embodiment, the axial flow passages 
extend from the second end of the body to the grooves. In a preferred embodiment, 
one or more of the flow passages include inserts having restricted flow passages. In 
a preferred embodiment, one or more of the axial flow passages include filters. In a 
preferred embodiment, the cross sectional area of the grooves is greater than the 
cress sectional area of the axial flow passages. In a preferred embodiment, the 
cross-sectional area of the grooves ranges from about 2X1 0 4 in 2 to 5X1 0 3 in 2 . In a 
preferred embodiment, the crass-sectional area of the axial flow passages ranges 
from about 2XNT 5 In 2 to 5X10" 2 in 2 . In a preferred embodiment, the angle of attack 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentrated in a trailing edge portion of the 
tapered first end. In a preferred embodiment, the angle of inclination of the axial 
flow passages relative to the longitudinal axis of the expansion cone Is greater than 
the angle off attack of the first tapered end. In a preferred embodiment, the grooves 
include: a flow channel having a first radius of curvature, a first shoulder positioned 
on one side off the flow channel having a second radius off curvature, and a second 
shoulder positioned on the other side off the flow channel having a third radius of 
curvature. In a preferred embodiment, the first, second and third radii off curvature 
are substantially equal. In a preferred embodiment, the axial flow passages Include: 
a flow channel having a first radius of curvature, a first shoulder positioned on one 
side off the flow channel having a second radius of curvature, and a second shoulder 
positioned on the other side of the flow channel having a third radius of curvature. 
In a preferred embodiment, the first, second and third radii of curvature are 
substantially equal. In a preferred embodiment, the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and. adapted to radially expand the expandable tubular member. In 
a preferred embodiment- the expandable tubular member includes: en annullar 
5 member, having: a wall thickness that varies less than about 8 %, a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no Mure for. radial expansions of up to about 30 %, and no. 
necking o? the walls of the annular member for medial expansions off up to about 
25%. 

10 An apparatus, for coupling an expandable tubular member, to a preexisting 

structure has also been described that includes an expandable tubular member, an . 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and' an expansion cone movably coupled to the expandable' 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a preferred embodiment, the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the first 
tubular member to the second tubular member. In a preferred embodiment, the 
threaded connection . indudes: cm or more sealing members for sealing the 
interface between the first and second tubular members. In a preferred 

20 , embodiment, the threaded connection .' comprises a pin and box threaded 
connection. In a preferred embodiment, the sealing members are positioned 
adjacent to an end portion of the threaded connection. In a preferred embodiment, 
one of the sealing members is positioned adjacent to an end portion of the threaded 
connection, and another, one. of the sealing ;members is not positioned adjacent to 

25 an end portion of the threaded connection. In a preferred embodiment, the plurality 
of the sealing members are positioned adjacent to an end portion of the threaded 
connection. 

An apparatus for ooupting an expandable tubular member to a preexisting 
structure has also been described that indudes an expandable tubular member, an 
30 anchoring devtoa adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably -coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. On 
a preferred embodiment, the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a preferred 
35 embodiment, the lubricant comprises a metallic soap. In a preferred embodiment, 
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the lubricant is selected from the group consisting of C-Lube-10, C-PHOS-58-M. and 
C-PHOS-58-R. In a preferred embodiment, toe lubricant provides a sliding friction 
coefficient of less than about 0.20. In a preferred embodiment, the lubricant Is 
chemically bonded to the interior surface of the expandable tubular member, in a 
preferred embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant includes epoxy. molybdenum disulfide, 
graphite, a!uminum, copper, alumisilicate and polyethyienepolyamine. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also bean described that inciudes an expandable tubular msmber, an 
anchoring device adapted to couple the expandable tubular msmber to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubuiar members. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies. 
thenrooseSiing sealing compounds, curable sealing compounds, and sealing 
compounds having polymerizable materials. In a preferred embodiment, the sealant 
includes an initial cure cycle and a final cure cycle. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wellbore fluWic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 
tor temperatures ranging from about 0 to 450 T. In a preferred embodiment, the 
threaded portions of the tubular members include a primer for Improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a pao- of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
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(rings for sealing the Interface "betefeen the tubular member and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting * 
structure has also been described that includes an expandable tubular member, an 

5 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially' expand the expandable tubular member. On 
a preferrad embodiment, the expandable tubular member includes one or more ' 
slots. In a preferred embodiment, the slots are provided at a preexpanded portion of 

10 the expandabb tubular member. In a preferred embodiment, the slots aire provided 
at a ruwvpf^^P®n^ portion of the. tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to ooupto the expandable tubular member to the 

15. • preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first 
pireexpanded portion, an intermediate' portion coupled to .the first- preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 

20 the intermediate portion. - 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable- tubular member, an 
anchoring device adapted to oouple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubular 

25 member and adapted to radially expand the expandable tubular member, and a 
valveabte fluid' passage coupled to the anchoring device. 

An apparatus. for coupling an expandable. tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 

30 the first support member, an expandable tubular member coupled to the expansion 
rone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the -preexisting structure. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone. In a 
preferred embodiment, the outside diameter of the expansion cone is greater than 

35 the inside diameter of the expandable tubular member. In a preferred embodiment, 
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the outside diameter of the expansion cone is approximately equal to the outside 
diameter of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupted to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
expansion cone- coupled to <he support member, and an expandable tubular 
member coupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member- includes one or more anchoring devices. In' a 
preferred embodiment, the expandable tubular member includes a slotted end 
portion. 

An apparatus for coupling an expandable tubular to- a preexisting structure 
has also been described that Includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone including one or more shape memory metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 
inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes a support' member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupted to the expandable expansion cone, and a resfiient anchor coupted to the 
expandable tubular member. In a preferred embodiment, the resilient anchor 
includes a resilient scroll. In a preferred embodiment, the resilient anchor includes 
one or more resilient arms. In a preferred embodiment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has also been described that indudes an 
expandabte tubular body, on® or more resilient panels coupled to the expandable 
tubular bct$y, and a release member releasabfy coupled to the resilient panels 
adapted to controlEabty release the resilient panels. 
5 An apparatus for ooupSing an expandable tubular member to a preexisting 

structure has also been described that includes a support member, 
an expansfon cone coupled to the support membar, an expandable tubular member 
coupted to the expandable expansion cone, and an anchor coupled to the 
expandabSe tubular member, induding: one or mom spikes pivotally coupled to the 

10 expendable tubular member for engaging the preexisting structure. On a preformed 
embodiment, the apparatus, further includes one or more corresponding actuators 
• ■ for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 

15 an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion bone, and an anchor coupled to ' the 
expandable tubular member, including: one or more petal baskets pivotally .coupled 
to the expandable tubular member. • In a preferred embodiment, the apparatus , 
further includes one or more corresponding actuators for pivoting the petal .baskets. 

20 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been. described that indudes a support member, an expansion' 
con© coupled to the support member, an expandable tubular member coupled to the 
expansion cone, induding: a slotted portion provided at one end of the expandable 
tubular member. 

25 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that indudes a support member, an expansion 
oone t an expandable tubular member coupled to the expansion oone, a coupling' 
device coupled to the support member and an end portion of the expandable tubular 
member, and a mass coupled to the end portion of the expandable tubular member. 

30 In a preferred embodiment, the weight of the mass is greater than about 50 to 100 
% of the yield strength of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudes a support member induding a fluid 
passage, an expansion cone coupled to the support member, an expandable tubular 

35 member coupled to the expansion cone, a slip joint coupled to the expansion cone, 
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an snd plats coupled to the slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chamber defined by the interior portion of the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 

S described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, axially displacing the expansion bone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. Una 
preferred embodiment, axially displacing the expansion cone includes pressurizing 
at least a portion of the Interior of the tubular member. In a preferred embodiment, 

0 axially displacing the expansion cone includes: ejecting a fluidlc material into the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displacing the expansion cone includes: displacing the 
expansion cone into the tubular member. In a preferred embodiment, axially 

5 displacing the expansion cone includes: displacing the expansion cone cut of the 
tubular- member. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment, 

> applying direct radial pressure to the tubular member includes applying a radial 
tores at discrete locations. In a preferred embodiment, the preexisting structure 
includes a mrflbore casing. In a preferred embodiment, the preexisting structure 
includes a pipeline. In a preferred embodiment, the preexisting structure Includes a 
structural support. 

An apparatus also has been described that includes a tubular member 
coupled to a preexisting structure. The tubular member is coupled to the preexisting 
structure by the process of: positioning the tubular member and an expansion cone 
within the preexisting structure, axially displacing the expansion cons, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 
preferred embodiment, axially displacing the expansion cone includss: pressurizing 
fit least a portion of ths interior of the tubular membsr. In a preferred embodiment, 
axially displacing the expansion cons IncSudss: injecting a fluidic material into the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
includss: applying a tonsils fores to ths sxpanston cons. In a preferred 
smbodimsnt, axially displacing the sxpanston cons Includss: displacing ths 
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expansion cone into the tubular member. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 

5 embodiment applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting structure includes a wellbore 
casing. In a preferred embodiment ,the preexisting structure includes- a pipeline. In 

10 a preferred embodiment, the preexisting structure includes a structural support 

Although this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may employ 
some features of the present invention without a corresponding use of the other 

15 features. Accordingly, it is appropriate that readers should construe the appended 
claims broadly, and in a manner consistent with the scope of the invention. 
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CLAIMS 



1. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

5 means for positioning the tubular member and an expansion cone within the 

preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axialiy displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member and 
10 means for lubricating an interface between the tubular member and the 

expansion cone with a lubricant 

2. The system of claim 1, wherein the means for lubricating the interface 
between the expansion cone and the tubular member includes: 

15 means for coating the interior surface of the tubular member with a first part 

of a lubricant; and 

means for applying a second part of the lubricant to the interior surface of the 
tubular member. 



20 3. The system of claim 1 , wherein the lubricant comprises a metallic 



soap. 



4, The system of claim 1, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R. 

25 5. The system of claim 1, wherein the lubricant provides a sliding friction 
coefficient of less than 0.20. 

6. The system of claim 1, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular member. 

30 

7. The system of claim 1. wherein the lubricant Is mechanically bonded to the 
Interior surfaces of the tubular member. 

8. The system of claim 1, wherein the lubricant is adhesively bonded to the 
35 interior surface of the tubular member. 
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9. The system of daim 1, wherein the lubricant includes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

5 10. The system of claim 1, wherein the expandable tubular member includes: 
a first tubular member, \ 
a second tubular member, and 

a pin and box threaded connection for coupling the first tubular member to 
the second tubular member, the threaded connection including: 
10 one or more sealing members for sealing the interface between the first and 

second tubular members. 

11. The system of claim 10, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 
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12. The system of claim 10, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 



20 

13. The system of claim 10, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

14. The system of claim 1 , wherein the expandable tubular member includes: 

25 a plurality of tubular members having threaded portions that are coupled to 

one another by the process of: 

coating the threaded portions of the tubular members with a sealant; 
coupling the threaded portions of the tubular members; and 
curing the sealant 

30 

15. The system of claim 14, wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

35 16. The system of claim 14, further including: 
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means for initially curing the sealant prior to radially expanding the tubular 
members; and 

means for finally curing the sealant after radially expanding the tubular 
members. 

17. The system of claim 14, wherein the sealant can be stretched up to 40 
percent after curing without failure. 

18. The system of claim 14, wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

19. The system of claim 14, wherein the material properties of the sealant are 
substantially stable for temperatures ranging from 0 to 450°F. 

20. The system of claim 14, further including: 

means for applying a primer to the threaded portions of the tubular members 
prior to coating the threaded portions of the tubular members with the sealant 

21. The system of claim 20. wherein the primer includes a curing catalyst 

22. The system of claim 20, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

23. The system of claim 20, wherein the primer includes a curing catalyst 

24. The system of daim 1 , wherein the expandable tubular member includes: 
a pair of rings for engaging the preexisting structure; and 

a sealing element positioned between the rings for. sealing the interface 
between the tubular member and the preexisting structure. 

25. The system of claim 1, wherein the expandable tubular member includes: 
a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 
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a second preexpanded portion coupled to the intermediate portion. 

26. The system of daim 1 , wherein the means for anchoring comprises a means 
for explosively anchoring the tubular member to the preexisting structure. 

5 
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1 A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 8 

anchoring the tubular member to the preexisting structure- 
axially displacing the expansion cone native to the tubular member by 
pulhng the expansion cone through the tubular member and 

lubricating the Interface between the expansion cone and the tubular 
iu member. 

2. The method of claim l.whemin lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the balling edge of the interface between the 



15 expansion cone and the tubular member. 

3^ The method of claim 2, wherein the .ubricating fluid has a viscosity ranging 
from about 1 to 10,000 centioolse. «X ranging 



20 4. The method of claim 2, wherein the injecting includes- 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of claim 2. wherein the injecting includes- 

25 mJ^T^™***^*™^**** 
25 tapered end of the expansion cone. 

6. The method of claim 2. wherein the injecting includes- 
injecting lubricating fluid into a second end of the expansion cone. 



30 7. 



The method pf claim 2, wherein the injecting includes: 



injecting lubricating fluid Into a tapered first end and a second end of the 
expansion cone. 



8. The method of claim 2. wherein the injecting includes- 

injecting lubricating fluid into an interior of the expansion cone. 
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9. The method of claim 2, wherein the injecting includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

5 10. The method of claim 2, wherein the injecting includes: 

Injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. 

The method of claim 2, wherein the lubricating fluid comprises: 
drilling mud. 

The method of claim 2, wherein the lubricating fluid further includes: 
TorqTrim III; 
EP Mudlib; and 
DrillN-Slld. 

The method of claim 2, wherein the lubricating fluid comprises: 
TorqTrimlll; 
EP Mudlib; and 
DrillN-Slid. 

The method of claim 1. wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

coating the interior surface of the tubular member with a lubricant. 

15. The method of claim 1 , wherein lubricating the interface between the 

expansion cone and the tubular member includes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surface of the tubular 
member. 

16. The method of claim 14, wherein the lubricant comprises a metallic soap. 
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11. 



12. 



15 



13. 
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14. 
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Km ,mim« dalm ,4. „ lubricanl „ 
~^^ofC^b«.10,<>PHOS^M.a n d(>PMOS^R. 

5 coefficient of less than about 0.20. 

interior surfaces of the tubular members. «"ome 

1P L^ 7 ^"^ * ^ 14 ' ^ ' Ubricant is ^".cafly bonded to the 

interior surfaces of the tubular members. 6 
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25 
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»!L melh0d * *** 14 ' Wherei " ' Ubricant fe bonded to the 

interior surface of the tubular members. °Bau>tne 

disulfWe. graphite, a.um,num.c^ W 

20 ^J^^^ 

structure^^ 

anchoring the tubular member to the preexisting structure; and 

oufflno T* ***** eXPan8fon ^ to *■ ^.ar member by 
pulling the expansion cone through the tubular member; 

wherein the tubular member includes: 

an annular member, including: . 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10%- 

imperfections of less than about 8 % of the wall thickness- 

no failure for radial expansions of up to about 30 %; and 

about 25T^** 8 "^^ 
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24. A method erf coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; and 
axlally displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

25. The method of claim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL™ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member. 

wherein the expandable tubular member includes: 
a first tubular member; 

a second tubular member, and . . 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 

27. The method of claim 26. wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of claim 26. wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of claim 26. wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
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the sealing members is not positioned ani^n* 

amnt ^ n Posraoned adjacent to an end portion of the threaded 



connection. 
30. 



5 position^ 
5 posfconed adjacent to an end portion of the threaded connection. 

anchortng the expandable tubular member to the preexfetlng structure- and 
^«^ng,heexcan^ 

2*11*" 6XPan8fon ^ * ^^tubutor member, 
wherein the expandable tubular member includes a plurafrty of tubular 
members hav^ threaded potfons «h.t are coup^ to c^ anotr^r by fte pmcess 
of- ^ngtoethreadedc^^ 

coupling the threaded portions of the tubular members; and 
curing the sealant. 

consisting of eposes, toermoseflng sealing compounds, curabte sealing 
compounds, and sealing compounds having poryrnerfeaWe matertals. 



15 



25 



33. The method of claim 31. further including- 

infttaHy ** Seatent J* * expanding the tubuter members; 
and 
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36. The method of claim 31 , wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 °F. 

37. The method of claim 31, further including: 

applying a primer to the threaded portions of the tubular members prior to 
coating the threaded portions of the tubular members with the sealant 

38. The method of claim 37, wherein the primer includes a curing catalyst 

39. The method of claim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of claim 37, wherein the primer includes a curing catalyst 

41 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular member; 
Wherein the tubular member includes: 
a pair of rings for engaging the preexisting structure; and 
a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 

42. Arnetoodofcouplir^afobularmembertoapreexistlrigstnjcture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the tubular member includes one or more slots. 
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5 44. 

preexpanded portion of the tubular member. 



The method of claim 42. wherein the slots are provided at a non- 
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45. A method of coupling a tubular member to a preexisting structure 
comprising: . 

me preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axtelly displacing the expansion cone relative to the expandable tubular ■ 

'° ^reln the tubular member includes: 

a first preexpanded portion; 

an intermediate portion coupted to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

46. A method of coupling a tubular member to a preexisting structure 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

"HT? "* SXPandabte **** member to ^«"9 structure; and 
J*ally displacing the expansion cone reiative to tne expandable tubular 
member by pulling the expansion cone through the expandabte tubular member by 
applying an axial force to the expansion cone; 
wherein the axial force includes: 
a substantially constant axial force; and 
an increased axial force. 

«™J£r Md ° , ~ »~d on . 
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30 
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48. The method of claim 46, wherein the increased axial force is provided on a 
random basis. 

49. The method of claim 46, wherein the ratio of the increased axial force to the 
substantially constant axial force ranges from about 5 to 40%. 

51. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axlally displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

52. The method of claim 51 , wherein pushing the expansion cone includes: 
injecting a pressurized fluidlc material into contact with the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member; and 

injecting a curable fluidlc sealing material between the tubular member and 
the preexisting structure prior to axially displacing the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by Increasing the 
size of the expansion cone; and 
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15 



20 



axially displacing the expansion cone rsbt^ »k , . 

Portonofthe tubular member; and <™» Cheating a 

^dl W ^ lh8eJ<p ^ ooneretat|v9loihe f ^ 
P^lh.e«pansloncone^ lhefebulafmKrt)w "*"*"*» 

ancnonng device within the preexisting structure; 

positioning the anchoring device above the expansion cone- 

-ancCoTZr^ 

axially displacing the expansion cone. 



25 structure; 



30 IpJr^^"^ 8 "^^^^'^^. 
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wherein the first end second directions are different 

59. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the resilient anchor, and 

axially displacing the expansion cone within the expandable tubular member. 

60. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by: 
pivoting one or more engagement elements; and 
axially displacing the expansion cone. 

61. The method of claim 60, wherein pivoting the engagement elements 
includes: 

actuating the engagement elements. 

62. The method of claim 60, wherein pivoting the engagement elements 
includes: 

placing a quantity of a flukJic material onto the engagement elements. 

63. The method of claim 60. wherein pivoting the engagement elements 
includes: 

displacing the expandable tubular member. 

64. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone Into the 
preexisting structure; 

placing a quantity of a fluidic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting structure; and 
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«*% dispiacfng the expansion cone. 
«• ^^-^64.whe,Bln^ (ll ^ ma ^ leo ^ ataffl9p|u9 

_ Jf^tiieexpandabtotuUten^^ fnaMngaMm 
h« °^ 8 baidenabie flutdic material into (he preexisting structure 
et h>M partial* curing the Iwdenable fUdto sealing material- and 
axlally displacing the expansion cone. 
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!0 



direction 



applying an axial force to the expandable tubular member in a downward 



5 



i.re A .r^r^ m ^^ rB ^ toap ^ 

infecting e quantity of a tiret fluidio rnateriai having a fire, .tensity imo the 
^o^pre^^o^^^.^^^ 

^ag^ofas^™,,^™^,^,,^ a 
P^rtthaexpandebtetubut^n^t^g,,^^^. " v 
wherein the second density Is greater than the first density. 

» A method of couple an expandable tubular member to a preexisting 
structure, comprising: a 
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placing the expandable tubular member and an expansion cone Into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; 
applying an axial force to the expansion cone; and 
pressurizing an interior portion of the expandable tubular member below the 
expansion cone. 

71 . A method pf coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone into the 
preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupling a tubular member to a preexisting structure, 
comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, including: 

a housing including a tapered first end and a second end; 

one or more grooves formed in the outer surface of the tapered first end; and 

one or more axial flow passages fluididy coupled to the grooves. 

73. The apparatus of claim 72, wherein the grooves comprise circumferential 
grooves. 

74. The apparatus of claim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of claim 72, wherein the grooves are concentrated aroupd the 
axial midpoint of the tapered portion of the housing. 

76. the apparatus of claim 72, wherein the axial flow passages comprise axial 
grooves. 
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least about 3 inches in the circumferential direction. * 
5 tapered first end c/tnebooy to the grooves, 
second end of the body to the grooves. 

taperedfirsterKJofttebodytothe^ 

within the housing of the expansion cone. ■ uunea 

rapered first end of the body to the grooves. 

» ^zr^trr ^^^^^^^^ 

30 

greater than the cross sectional area of the axial flow , 



35 ranges from about 2X1 O 4 in 2 to 5X10" 2 in 2 ™ grooves 
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89. The apparatus of claim 72, wherein the cross-sectional area of the axial flow 
passages ranges from about 2X10^ In 2 to 5X10* in 2 . 

5 90. The apparatus of claim 72, wherein the angle of attack of the first tapered 
end of the body ranges from about 10 to 30 degrees. 

91 ; The apparatus of claim 72, wherein the grooves are concentrated in a trailing 
edge portion of the tapered first end. 

10 

92. The apparatus of claim 72, wherein the angle of inclination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 

15 93. The apparatus of claim 72, wherein the grooves Include: 
a flow channel having a first radius of curvature; 
a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of curvature. 

94. The apparatus of claim 93, wherein the first, second and third radii of 
curvature are substantially equal. 

25 95. The apparatus of claim 72, wherein the axial flow passages Incfude: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of claim 95, wherein the first, second and third radii of 
curvature are substantially equal. 
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97. The apparatus of claim 95 wWoin ^ 



an expandable tubular member 

M raa,a " y ex P and the expandable tubular member 
wherein the expandable tubular member Includes: ' 
an arinularrnember, having: 
a wall thickness that varies less than about 8%; 
■ a hoop yield strength that varies less than about 10 %■ 

no failure for radial expansions of up to about 30 %; and ' 
abou^^^^ 



!0 99 
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an expandable tubular member 

adaptedTrj^ 

P 10 expand the expandable tubular member 

wherein the oxpaiidabte tubular member includes: ' 

a first tubular member 

a second tubular member and 

tubufc*^ 0 "^ 

tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the firs* «nH 
second tubular members. aoeoerween the first and 
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100. The apparatus of claim 99, wherein the threaded connection comprises a 
pin and box threaded connection. 

101 . The apparatus of claim 99, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

1 02. The apparatus of claim 99, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

103. The apparatus of claim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

104. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

ah expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

a layer of a lubricant coupled to the interior surface of the tubular member. 

105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of claim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R 

107. The apparatus of claim 104, wherein the lubricant provides a sliding friction 
coefficient of less than about 0.20 

108. The apparatus of claim 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 
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en expandable tubular member; 

anara*»ri^cievk!ee(laptrt tocoui^iii.»™^.ij.. .. . 

" ne ' , ' > ^^™vabl y cou P W^^ 

"herein Hie expandable tubular member Includes- 
20 « a ^' rrf ^~^^^ceup te d l „ M1 . another; 

••^-•^^to^m^p^o,^^,,,^ 

35 
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117. The apparatus of claim 1 12, wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 °F, 

118. The apparatus of daim 112, wherein the threaded portions of the tubular 
members Include a primer for Improving the adhesion of the sealant to the threaded 
portions. 

1 19. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
trie preexisting structure; and 

ah expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: a pair of rings for 
engaging the preexisting structure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes one or more slots. 

121. The apparatus of claim 120. wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. 

122. The apparatus of claim 120. wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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an expandable tubular member. 

wherein the expandable tubular member Includes: ' 
a first preexpanded portion; 

an expandable tubular member, 

P 10 radia " y expand expandable tubular member, and 
a valveable fluid passage coupted to the anchoring device. 

25 a AM support memben 

a member c^^^^^^^ 

an expansion cone ooupw tolhe Ant support memben 

«h«ln the ar^^ ^ h a ^ ^ ^ 
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1 27. The apparatus of claim 125. wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member. 

128. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member; 

a second support member coupled to the first support member; 
an expansion cone coupled to the first support member; 
an expandable tubular member coupled to the expansion cone; and 
an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expandable expansion cone coupled to the support member, and 
an expandable tubular member coupled to the expansion cone. 

1 30. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expandable expansion cone coupled to the support member; and 

an expandable tubular member coupled to the expandable expansion cone. 

131. The apparatus of daim 130, wherein the expandable tubular member 
includes one or more anchoring devices. 

132. The apparatus of claim 130, wherein the expandable tubular member 
includes a slotted end portion. 

133. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member, 

an expansion cone coupled to the support member, . 
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an expandable tubular member courts t« 
a support member; 

an expansion cone coupled to the support member, 

anexpandabletubutermembercoupiedtotheexpan^^ 

and * 

a resilient anchor coupled to the expandable tubular member. 

136. The apparatus of claim 134. wherein the resilient anchor includes- 
15 a resilient scroll. 

136. ^'ffmmm^d^'m.i^^fm^mtihori,^ 
one or more resilient arms. 

20 137. The apparatus of cteim 134,^ 

one or more resilient radially oriented elements. 

136. The apparatus of claim 1 34, wherein the resiiient anchor is adapted to mate 
vwth the expansion cone. 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

a support member, 
35 an expansion cone coupled to the support member; 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member, including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141 . The apparatus of claim 140, further including one or more corresponding 
actuators for pivoting the spikes. 

10 142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expandable expansion cone; 



15 and 



an anchor coupled to the expandable tubular member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 



20 143, The apparatus of claim 142, further including one or more corresponding 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 
25 a support member; 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expansion cone, including: 

a slotted portion provided at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 
an expansion cone; 

an expandable tubular member coupled to the expansion cone; 



148 



a support member including a fluid passage; 
10 an expansion cone coupled to the support member; 

an expandable tubular member coupled to toe expansion cone- 
a slip Joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

147. ^'^^cm^iu^^nmatm^vm^g^ 
comprising: 1 

20 ^^^^memberandanexpansioncone^ 

structure; T 

axially displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

inLeT " **" ■** dte ^»»«»P»«'oncon. 

PnwsurizinB at bast a portion of th. interior of the lobular member. 

roiecfing a fluidic material into the tubular member. 

149 



applying a tensile force to the expansion cone. 

151 . The method of claim 147, wherein axially displacing the expansion cone 
includes: 

displacing the expansion cone into the tubular member. 

152. The method of claim 147, wherein axially displacing the expansion cone 
includes: 

displacing the expansion cone out of the tubular member. 

153. The method of claim 147, wherein axially displacing the expansion cone 
radially expands the tubular member by about 1 0% to 20%. 

154. The method of claim 147, wherein applying direct radial pressure to the first 
tubular member radially expands the tubular member by up to about 5%. 

1 55. The method of claim 147, wherein applying direct radial pressure to the 
tubular member includes applying a radial force at discrete locations. 

156. The method of claim 147, wherein the preexisting structure includes a 
welibore casing. 

1 57. The method of claim 147, wherein the preexisting structure includes a 
pipeline. 

158. The method of daim 147, wherein the preexisting structure includes a 
structural support 

1 59. An apparatus, comprising: 

a tubular member coupled to a preexisting structure; 
wherein the tubular member is coupled to the preexisting structure by the 
process of: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axially displacing the expansion cone; 

150 



removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

pressurizing at least a portion of the Interior of the tubular member. . 
W injecting a fluldlc material into the tubular member. 



^ apparatus ofda ' m 1 59. wherein axially displacing the 

15. 



Includes- ax«iiy displacing the expansion cone 

applying a tensile force to the expansion cone. 



displacing the expansion cone into the tubular member. . . 

20 ZuJ? aPParatUS * ^ 159> 3Xia,,y « expansion bone 

displacing the expansion cone out of the tubular member. 



25 HJ 1 * T^ 501 ^ 159 ^ aXteMy dlSp,ad "9 "» expansbn cone 
25 radially expands the tubular member by about 10% to 20%. 

166 The apparatus of daim 159, wherein applying direct radial pressure to the 
tobular member radially expands the tubular member by up to about 5%. 

30 l<* The apparatus of claim 159, wherein applying direct radial pressure to the 
tubular member Includes applying a radial force at discrete locations. 

16*Jhe apparatus of claim 159. wherein the preexisting structure includes a 
weuoore casing. 
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169. The apparatus of claim 1 59, wherein the preexisting structure includes a 
pipeline. 
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170. The apparatus of claim 159, wherein the preexisting structure includes a 
5 structural support 

171 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axiaily displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member; and 

means for lubricating the interface between the expansion cone and the 
15 tubular member. 

172. The system of claim 1 71 , wherein the means for lubricating the interface 
between the expansion cone and the tubular member includes: 

means for injecting a lubricating fluid into the trailing edge of the interface 
20 between the expansion cone and the tubular member. 

1 73. The system of claim 1 72, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

25 174. The system of claim 172, wherein the injecting Includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

1 75. The system of claim 1 72, wherein the means for injecting includes: 

means for injecting lubricating fluid into the area around the axial midpoint of 
30 a first tapered end of the expansion cone. 

1 76. The system of claim 1 72, wherein the means for injecting includes: 

means for injecting lubricating fluid into a second end of the expansion cone. 

35 177. The system of daim 172, wherein the means for injecting includes: 
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means for injecting lubricating fluid Into a tapered first end and a second end 
ofthe expansion cone. 

178. The system of daim 172, wherein the means for injecting includes: 

means for injecting lubricating fluid Into an interior of the expansion cone. 





179. 




cone. 


1Q 






180. 




along 


15 


181. 



"""" w^'n tne means for injecting Includes- 

means for injecting lubricating fluid through an outer surface ofthe 



expansion 



■ - system or oa.m 172, wherein the means for injecting includes- 
means for injecting the lubricating fluid into a plurality of discrete locations 



. .^.wnereinineiuDncatlng fluid comprises- 

drilling mud. 

182. The system of daim 172. wherein the lubricating fluid further indudes- 
TomTrim III; 

20 EP Mudiib; and 

DrillN-Slid. 

183. The system of claim 172. whem^^ 
TorqTrim III; 

25 EP Mudiib; and 

DrillN-Slid. 

IW^system^ 

between the expansion cone and the tubular member includes- 
30 ^"^coaflngtheinfori^ 

185^The system of daim 171, wherein the means for hibricatlng the interfece 
Detween expansion cone and the tubular member indudes- 

35 « m J^Z^*^^"*^*^"*'***« 
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means for applying a second part of the lubricant to the Interior surface of the 
tubular member. 



1 86. The system of claim 184, wherein the lubricant comprises a metallic soap. 

5 

187. The system of claim 184, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R. 

188. The system of claim 1 84, wherein the lubricant provides a sliding friction . 
10 coefficient of less than about 0.20. 

1 89. The system of claim 1 84, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

15 190. The system of claim 184, wherein the lubricant is mechanically rx>nded to the 
interior surfaces of the tubular members. 
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191 . The system of claim 184, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

192. The system of claim 184, wherein the lubricant includes epoxy. molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

193. A system for coupling a tubular member to a preexisting structure, 
25 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the tubular member by 
30 pulling the expansion cone through the tubular member 

wherein the tubular member includes: 

an annular member, including: 

a wall thickness that varies less than about 8%; 

a hoop yield strength that varies less than about 10 %; 
35 imperfections of less than about 8 % of the wall thickness; 
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no failure (b, radial <n ^ om a up to ^ ^ % . ^ 

Injecting a lubricating fluid into the preexisting structure* 

anchoring the tubular mernber to the preexisting structure; and 
P^nfltbeexpanstwtawemrgughthelurailarmKnber. 

196. ^^ofdaimlM.wherehlhe^^ 

BARO-LUB GOLD-SEAL™ brand drilling mud lubricant 
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means t_. _„„., - W18 uw expansion cone relative to the expandable 

wherein the expandable tubular member Includes: 

a first tubular member; 

a second tubular member, and 

30 .'-.a 4l ^^^'""^ TOr *'*<'larmernber tol h.^ 
30 ^men^.thethr^co™^,,,^. 
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198. The system of claim 1 96, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

199. The system of claim 196. wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

200. The system of claim 196, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member includes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of 

coating the threaded portions of the tubular members with a sealant, 
coupling the threaded portions of the tubular members; and 
curing the sealant. 

202. The system of claim 201 , wherein the sealant is selected from the group 
consisting of epoxies. thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

203. The system of claim 201, further including: 

means for initially curing the sealant prior to radially expanding the tubular 
members; and 

156 



members, 



5 

JO to 40 percent after curing without failure. 
207 Thesy^ofdaimMl.lurtherine^. 



210. The^ mo fclalm207,wt» re |„ th ep rtmer | ndllde8a 



a»»>g catalyst 



25 ^JT^^'^^^T^^ 

P^^»^ con. ^ ^ e ^ te ^ br ^J 8mbarb! ' 
wherein Ihe tubular member includes: 
a pair of rtngs for engaging the preexisting abucture ;and 

between the tubular member and me preextsthg aruetum. 
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212. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axiaJiy displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular member includes one or more slots. 

10 

21 3. the system of claim 21 2, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

214. The system of claim 212, wherein the slots are provided at a non- 
1 5 preexpanded portion of the tubular member. 

21 5. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular member includes: 
25 a first preexpanded portion; 

an Intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure- 
anchoring the expandable tubular member to the preexisting structure; and 
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^o^^ ' > ^" n ^ ^ 8 ex P ans ' on cone through (he expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force Includes: 

5 a substantially constant axial force; and 

an increased axial force. 

10 

15 substantelVconMantiWal fore, ranges from about 5 to 40%. 

220. *«l^*irc«i^. 1 ^ m ^ to ; |OT<--|11 ^ t((ii ^ 
comprising: 1 

20 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
means for axially displacing the expansion cone relative to the expandable 

25 

221. ^y^^mmm^mmm*^*.****,*,* 
Includes: 

means for injecting a pressurized fluidlc material into contact with the 
expansion cone. . 

30 

222. A system for coupling a tubular member to a preexisting structure 
comprising: ' 

™"»<» -«*>*g to tubular men** a* an expanston con. whhln the 
preexisting structure; 

35 means for anchoring the tubular member to the preexisting structure; 
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means for axially displacing thd expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular member; 
and 

means for injecting a curable fluidic sealing material between the tubular 
member and the preewsting structure prior to axially displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member. 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
heating a portion of the tubular member, and . 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member. 

225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for positioning the anchoring device above the expansion cone; 

means for anchoring the expandable tubular member to the preexisting 
structure using the anchoring device; and 

' means for axially displacing the expansion cone. 

226. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

160 



^«n. ( bra» Wy dlsp Wnal h..xp, nsion ^ rrtattotottwtubo|ar 
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structure; 



«*w»m the first and second direcHoroare different. 

» A systanfo, coup** ,„ tt.fcr'.^^^ 
structure, comprising: a 
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means for placing the expandable tubular, an expansion cone, and a resilient 
anchor within the preexisting structure; 

means for releasing the resilient anchor; and 

means for axtelly displacing the expansion cone within the expandable 
tubular member. 

22* A system for coupling an expandable tubular member to a preexisting 
structure, comprising: ^ 9 

means for placing the expandable tabular member, an expansion cone and 
an anchor into the preexisting structure; ne.and 

^foran<^ngtheexpandabletabu^ 
sta^ t ^ 

means for axial* displacing the expansion cone. 
35 Tn™^ 
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means for actuating the engagement elements. 

231 . The system of claim 229, wherein the means for pivoting the engagement 
elements includes: 

means for placing a quantity of a fluidic material onto the engagement 
elements. 

232. The system of claim 229. wherein the means for pivoting the engagement 
elements includes: 

means for displacing the expandable tubular member. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
into the preexisting structure; 

means for placing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure; and 

means for axially displacing the expansion cone. 

234. The system of claim 233, wherein the fluidic material comprises a barite plug. 

J 

235. The system of claim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure by Injecting a quantity of a hardenable fluidic material into the preexisting 
structure; 

means for at least partially curing the hardenable fluidic sealing material; and 
means for axially displacing the expansion cone. 

237. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 
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means for ptecing the expandable tubutar member and an expansion cone 
within trie preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
aownward direction. 

238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 9 

™™ ^Placing the expand ^ 
within the preexisting structure; 

intn ™ anS f ° r injBCHn9 a quanttt y « * «*t fiuidic materia, having a first density 

member; and 

^^Nec^^ 
dere ^*P°^oftr»ex^ 

wherein the second density is greater than the first density. 

239. A system for coupling an expandab^ 
structure, comprising: 

20 ^J^Z*? *** theexpandable ***r member and an expansion cone 
20 Into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; y 

means for applying an axial force to the expansion cone; and 

25 ^^^^^ m ^'^^^^^'^ 
to below the expansion cone. 

240. A system tor coupling an expandable tubular member to a preexisting 
structure, comprising: ^ 

30 W..J!I!^ 

30 into the preexisting structure; and 



means for applying an axial force to the expandable tubular 



member. 



241. AsystemforcoupllrKjatubularrnembertoapreexfe^ 
comprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for axially displacing the expansion cone; 
means for removing the expansion cone; and 
5 means for applying direct radial pressure to the tubular member. 

242. The system of claim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10 member. 

243. The system of claim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for injecting a fluidic material into the tubular member. 

15 

244. The system of claim 241, wherein the means for axially displacing the 
expansion cone includes: 

means for applying a tensile force to the expansion cone. 

20 245. The system of claim 241 . wherein the means for axially displacing the 
expansion cone includes: 

means for displacing the expansion cone into the tubular member. 

246. The system of claim 241 , wherein the means for axially displacing the 
25 expansion cone includes: 

means for displacing the expansion cone out of the tubular member. 

247. The system of claim 241, wherein the means for axially displacing the 
expansion cone radially expands the tubular member by about 10% to 20%. 
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248. The system of claim 241 , wherein the means for applying direct radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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249. The system of claim 241, wherein the means for applying direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 

250. The system of claim 241, wherein the preexisting structure includes a 
wellbore casing. 

251. The system of claim 241, wherein the preexisting structure includes a 
pipeline; 

252. The system of claim 241, wherein the preexisting structure includes a 
structural support. 
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